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‘The production of Lobaeen ix one of the Jargest industries in 
the Philippines, The value of cigars, cigarettes, and other to- 
barco products exported in 1935 amounted fo 12,003,058 pesos 
(lable 1). Large stucks were also produced for domestic con- 
sumption. Tunes collected from the tobacco industry help fo a 
Хасу considerada axtent in finaneing the Government, 


‘Tan 1.-Tokaens exported from the Philippines in 1 


m n" 


Reeenlly we investigated the oil obtained [rom Philippine to- 
bacco seeds. The results showed that this oil has x composition 
similar to that of cottonseed’ оп, and quite kely п сеш be used. 
for the aree рагролсв for which cottonseed oll is employed. 

"Tobaeen is new grown successfully in many districts in the 
Philippines, but the finest quulity is produced In the Cagayan 

en m 
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Valley in northern Luzon, whore the environmental conditions 
for growing tobacco аге excellent. Cagayan River Auws through 
this valley. During the rainy season the river rises, sometimes 
to u height of 40 fect, and all the lowlands are inundated. "This 
overflow always leaves on the land a deposit of rich river silt, 
and thus annually renews the fertility of the soil and makes the 
use of ferlitizer unmecossary. "he tobacco plant is exceptionally 
sensitive to the affects of soll and elimate. he uniform climate 
and the annua) fertilization af Cagayan Valley give, with proper 
cultivation, a crop that shows only very sight variations from 
усаг te year, This region is certainly ene of the richest in the 
world for growing tobacco. 

The modern factories manufaetaring cigars and cigarettes in 
Manita are considered show places for tourists, Manila citurs 
are noted for their mildness, and they find a ready sale locally 
and sircad. 

A very interesting and instructive aecount of Philippine to- 
bacco was published in the Philippine Agricultural Review, 
volume 20 (1927), first quarter, Fais issue is called the “ton 
tacco number” and contains the following articles: 


Noten on the 
ns 

A andy of the cest of prodactian of tocco in tho Cagayan Valley 
bs Tumisgo В, Pageirican and Utpiana V. Matara. 

Wrapper tabacco production at the Pikit and Saranıyan base Ex 
perimant Stationn and ite telason to the Philippine ataco problem, 
br Murkımo P. Gutierrez. 

The Burenu of Agriculture's work ox tabacco, by Eduredo M, Alvarado, 

A gie for vitro to the Hagen Toben Ferme: Staton af the 


amofgeture of teharso In the Philippines, by Domingo 


co Experiment Station of the Bora 

t арсак at Sarunapan, Delavan, Cotta 

Ал index to bollos circula, and neo m loba public 19 
the Hurean of Agriculture. VE 


A descriptive list, with cultural dircetions, of tobacco varieties 
grown and distributed by the Bureau of Agriculture, fa gen ш 
circular namber 186 of the Philippine Bureau of Agtieuline 
Зоте important varieties of Philippine tobacco have been 
ancyred by Crisostomo, wid comparative analyses ef Ameca 
and Plilirmive cigarettes have been made by Lava and Etorma à 


Thin dare їз now mown as the Bocca of Plant 

hi 26 the Бакаш of Plast Indust 
Phi. Аян. вэ (Ma) ate Zi 
Php. Aksi, 17 (1920) 565 
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Several reports * on the constants of foreign tohacco-seed oit 
hase een published recently 

Roberts and Schuctte investigated the constitucats of the 
oil obtained from Wisconsingrowa tobacco seeds, They fuund 
that the oil eousisind principally of oleic, linelic, stearic, and 
palmitic clycerides 


EXPERIMENTAL PROCEDUKE 


‘The Philippine tabacco seeds used in this investigation were 
Kindly presented to un by the Compañía General de Tabacos de 
Filipinas, which is one of tke largest tobacco companies in the 
Philippines. The seeds were a mixture of the Vieeaya and 
Espada varieties and were obtained irom plants grown in the 
district of Cabagan (Isabela Province) in the Cagayan Valley. 

Аа received in the laboratory, the tobacco seeds contained. 
some stems and dust. The всей were first passed through a 
coarse sieve to remove the stems and then through a fine sieva 
lo separate out the dust. ‘They were ground іо a fine powder 
which was extracted with ether, The ether extract was filtered 
to remove the solid material, and the filtrate distilled to eliminate 
the ойт. The tohaceo-cond oil was tronted sacecesivoly {warm: 
ing, shaking, and filtering) with kieselzuhr, suchar, and tateım 
powder. This treatment removed vegetable fibers and colloidal 
matter and produced a brilliantly clear oil that had a light yel. 
low color with a slightly greenish tinge, The yield of oil was 
89.92 por cont, calculated on a mojsture-free basis. Tbe physica: 
and chemical constants are given in Table 2. 


Тане 2. Physinl end chemical аннан of tebacce-sced ott 


cc gravity at 39 c. озш 
Fefrective Index at 30° С. iss 
Iodine member (Haus) E 
Sapoatfiention value 1908 
`СпвалопйаНе metr Incr cent) lu 
Asia value ЕЯ 
Satarater acids, determined (por cent! 1043 
Unsaturated zei, ples unsapenifatie master, 
termined (per sen ваза 
Saturated acia, cortestod (per cent) элә 
Unsaturated acids, sormetel (рет eem) Er] 
Iodine number of uweatürated acies [n 


“Keugsakos, T, Taluehmaja Prom. (1964) No. 6, 24. Belgae, M. 
Dasbbolse-zhirevoe Des (193%) No. а AT. Yarga, 1, amd Ghia Реле 
Kisórictursi Keslewínsek 17 41934) 18%. 

"Turn Am. Chem. Sec, 56 (19H) 207. 
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The saturated and unsaturated acids that оесиг as glyeoridos 
in tobacco-seed ОЙ were separated by tho Iead-salt-ether method 97 
in accordance with the suggestions of Baughman and Jamieson" 
‘The results are recorded in Table 3. 


TAE Separation ej тшт гї acts from the заноса weils of 
Yebseco.seed oit by the badont otho» method 


sed | page ogee Мет 
cml as ar HE БЕШ a 


TErasinrates asis Ca 


‘The unsaturated acids separated from Lobacco-seed oll by the 
Iead-salt-ether method wore treated with bromine nad converted 
into their bromederivatives* No ether-insoluble hexabromide 
was obtained, thus showing the absence of linolenic acid. 

The composition of the mixed unsaturated acids thul occur 
as glyccrides in tobaccoseed oi] was calculated trom the iodine 
number of the unsaturated acids. "The results are given in Table 
i. There are also ineluded the ealculated poreentages of gly 
cerides in the original oil corresponding to those individual 
unsaturated acids, 


Sti dunPereentege composition of tie unsnturated аек of tobaeco-seed 
ой and the nlererider corresponding ta these acids 


“Lewtouitech. J. 
Жазга 1 (1420) bit 
Cotton Oil Pres» © (1922) Al. Joum. Am. Chota. Sot 42 (1320) 2098 


Sevres у? Chena! Pech ant ATIS tt on ER о, 
Waxes 3 (1921) 585, ; 


Chemical Technology sml Analysis of Ой Poia, 
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Sabrrated aelds—The salurated acids were separated from 
tobacco-seed oil by the lead-sall-other method and esterified with 
methyl alcohol. ‘The mixed acids were dissolved in methyl al- 
cohol and saturated with dry hydrogen chloride gas. The mix- 
ture was then hosted on a water bath (reflux) for бИйвоп hours, 
after which it was treated with water and the ester layer separ- 
ated. The esters were dissolved in ether and the ethereal soll 
tion was washed with sodium carbonate solution and afterwards 
‘with water. The etkercal solution was then dehydrated with 
anhydrous sodium sulphate, filtered, and the ether removed by 
distilling. The impure esters (87.7062 grams}, which wore 
yellow, were distilled under diminished pressure. А preliminary 
distillation was first made at about 7 millimeters pressure. The 
esters were redistilled at 5 millimeters pressure. Data on the 
distillation of the esters ¿ro given in Tables 5 and б. 


Taste S—Firet dictation of the melit estero of the taturated acid 
{гилге т Шумата: 819062 grams of caters Фин} 


Таш G— Second distillation of the metkul estere of the satiated сей. 
(Preesare, 40 milnetere; ST4895 groma of eaters vedi tet) 


The analyses of fractions obtained in the sceond distillation 
of the methyl esters are given im Table 7. From these data 


Moe ы. 
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there were estoulated the amounts of the individual acids cor- 
responding to tke methyl esters contained in the variows frac- 
tions, Tho results аке recorded in Table 8. 


Тавил 1.—Ахайвев of fractions eblained in the aceond ditdhtior of Phe 
‘iced methyl esters 


Tame 6—Suturited acido corresponding to methyl esters in cach fraction. 


sei] nee [Sian | 


usta: 9. Sabostet acida 
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Tuin 10.Compariera of Philippa bacco oil with other 
Philippiea зерви of. 


кез 


= 


арома 


+ Phones Мазаке oll (Cuita zentral. Сен. A. O, and A, P. Ma, Falle 
"Bore pened si (Halle aria сем, А, O, 
En 


d A.P, Meta PRD: dem 


Tn Table 9 are given the composition of the mixed saturated 
acids and the glycorides in the original sample of tobacco-seed 
sil corresponding to these acids. 

‘The composition of Philippine tcbateo-seed oil is recorded in 
Table 10, in which the analyses of other Philippine vegetable 
“йз ara alao induded for comparison. An chown by the cata 
(Table 10) Philippine tobacco-sced oil is similar in composition: 
to kapok, cottonseed, and peanut oils. All of those oils consist 
Principally of glyeerides of oleic, Нойс, and palmitie acida 
They аге suitable commercially for the various purposes for 
which cottonseed oil is employed; that is, the high-grade oils 
are useful for making edible products, while the lower grades 
may be employed for manufacturing soap and similar com- 
modities. 

"The yield of seeds from Philippine tobsceo plants is compara- 
tively small, and the otl obtained from the seeds does not contata 
constituenta of very exceptional value. Considering thess facto 
it would appear that the production of Philippine tobaceo-secd 
« zs an industry is not promising. 


воммАлу 


‘The production of tobacco із one of the leading industries In 
‘the Philippines. 
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The Cagayan Valley in northern Luzon ía one of the best 
districts in the world for cultivating tobacco. 

Tobacco seeds were obtained from plants grown in the Ca- 
gayan Valley, The oil extracted from these seeds had a com- 
position similar to that of kapok, peanut, and cottonseed ойк. 
All of these oils consist principally of glycerides of line, 
oleic, and palmitic acids, though in different proportions, Quite 
likely Philippine tobacco-seed oil could be ней for the same 
Purposes for which cotton-seed oil is employed. 


NEW OR LITILE-KNOWN TIPULIDE FROM EASTERN 
ASIA (DIPTERA), XXXIII 
By Cranes Р. Atos 
Of Anıherat, Massachuectta 


The majority of the spocios discussed im the present report 
are from the Khasi Hills, Assam, where they were collected at 
Cherrapunji by Mr. S. Sitear. A few additional species are 
from southern Sumatra where they were secured by Mrs. M. 
E. Walsh, Lam greatly indebted to Mes. Walsh and Mr. Sircar 
for theiv appreciated interest in saving these usually neglected 
fing. The types of the novelties discussed herewith are pre- 
served in my collection of the Tipulide, 


TIPULINA 


General coloralion brown, the preseutam obsewre brownish 
yellow, with four darker brown stripes; antenne bicclorous 
Pleura uniformly dark browns legs black, the femoral bases 
yellow; wings with a weak brown tinge, with veins Cu and 
m-cu conspicuously seamed with dark brown; Es short and 
straight, shorter than Кз; coll Ist M, diamond-shaped, pointed 
at both ends; cell Aly rather short-petiolate ; abdomen brownish 
black, the tovgites only restrictedly brightened on their sublat- 
eral portions. 

Fenale—Langth, about 14 millimeters; wing, 11. 

Frontal prolongation of head brownish black; nasus distinct; 
palpi black. Antenne with the scape ebscure yellow; pedicel 
pale yellow} Angellum bicoloraus, yellow, the basal enlargement 
‘of the segmenta dark brown; basal enlargements only weakly 
developed: verticils subequal in length to Lhe segments; termi. 
nal segment redueed to a tiny conical structure. Head light 
brown, {he posterior orbits narrowly more grayish; а capillary, 


1 Contribution from the entoranlogica) laboratory, Massachunclie. State 


College. 
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median, dark brown vitta extends from the summit of the en- 
tire vertical tuberele backward to tho occiput. 

Pronotum dark brown. Mesonotal praeseulum obscure brown- 
ish yellow, with four darker brown stripes, the intermediate 
pair separated by а vague paler median line; scutal ех ex- 
tensively darkened; scutellum testecenus brown, darker brown 
on either side of the midline, this color including most of the 
Paruseutellu; mediotorgite yellowish brown, darker Iaterally, the 
entire surface with coarse, erect blaek sete. Pleura almost uni- 
Sormly dark brown, Halieres with extreme base of stem pale, 
the remainder broken. Legs with the coxa infeseated ; trochan- 
ters yellow; remainder of legs black, the femoral bases yellow, 
narrowest on the fore and middle legs, much more extensive on 
the posterior pair. Winga (Plolo 1, fg. 1) with a wenle brown 
ish tinge: prearenlar feld more yellowish, cells C and Se pae 
trown; stigma dark brown, preceded and followed by restricted 
cream-colored areas; marrow bal complete dark brown stam 
on m-en and the entire length of vein Си; anterior cord and 
outer veins very narrowly aud Insensibly seamed with brown; 
оо: radial field wonkly darkened, expecially in cell Ra; wing 
upex, as far caudad as vein Cu, together with the axilla, very 
narrowly darkened ; veins brown; obliterative areas of moderate 
size, Vonation: Sc, ending just beyond origin of Rs, the letter 
Short and straight, much shorter than Нш; veins Es, diverging 
strongls from Ra cell R very wide at margin; cell Ist Ma 
strongly pointed at both ends, nearly diamond-shaped by tho 
shortening of m; cell M, more than three times (he length of 
its petiole; m-cu a short distance before the fork of M. 

Abdomen brownish black, variegated by obscure yellow, the 
отк іса restrietedly so on the sublateral portions; stemilss more 
extovsively pale. Cerci Jong and slender. 

Hubitot.—Asssm (Khasi Hills), 

Holotype, female, Chorrapunii, altitude 4,000 to 5,000 foot, 
August, 1935, at light (Sircar), 

Generally similar to Tipa (Schammetiz) klossi Edwards 
(Malay Fenlosuta), diftering most evidently in the details of 
coloration of the body and wings, the shorter tricaia of the 
Wing veins, and in tha vonalion, as the even more basal pos 
Sion of m-cu. Tipulo (5.) pendichuryi Dawards and T. (S) 


vitalisi Edwards are likewise related to the present fly though 
more distantly зо. 


ma Alander: Tiputida from Rostern Asia, XXXI Yul 


Belongs to the continuata groap; antennal siegellum binck, 
only the basal segments feebly bienlorous; prasseutum with three 
brown siripes that are confluent in front; srukım and scutellum 
with а median dark vitta; pleura yellow; femora cbseure brownie 
ish yellow, the tips rather narrowly bleckened; wings with a 
fuint brownish tinge, vestrieladiy pattarood with brown and 
variegated by more whitish areas; Rs a little longer than R- 
micu shortly before the fork of М; male hygapygium with the 
inner distisiyle abruptly narrowed into а smali blackened apical 
beak, subtended beneath by an acute blackened spine; notch ef 
тий sternite with a depressed gubcizeular оле, 

Male— Length, about 105 miltimeters; wing, 12; antenna, 
about 35. 

Frontal prolongation of head, together with the conspicuous 
asus, yellow, the sides of the prolongation Lrownish Hack; раці 
black. Antenne with the seane and pedicel yellow: first fia 
gellar segment yellow basally, darkened at outer end; succeed- 
ing two or three segments darker basally than at outer ends, 
the outer segments uniformly blackened; vertieils a little shor 
er than the segments; tormiaal sogment about one-third as 
long as the penultimate, Front and anterior vertex yellow, the 
posterior portions of vertex a little more infomed; a narrow, 
darker brown median line on posterior vertex, extended coudad 
from a small median tuterdle, 

Pronatum brown on median portion, yellow om sides, Me- 
sonotal praesentun: with three brown stripes that are eanfluent 
in front though narrowly separated behind, leaving linear pos 
terior Interspaces of the ground color; presetal Stripes with 
the central portions a little paler than the borders; humeral 
und lateral portiors of presentem broadly yellow; seulum broad- 
ly yellow medially, the outer portions of lobes dark brown, this 
being a direct continuation of the lateral prossontal stripe, the 
median scutal area farther divided by а capillary dark central 
vitta; scutellum yollow, with n medion brown lines paraseutella 
dark: mediotensite pale on central portion, the sides darkened, 
Pleura almost uniformly yellow, scarcely or not at all variegated 
by darkor. Halteres darkened, the extreme base of stem and 
anex of knob a little brightened. Legs wilh the coxe and tro- 
chanters yellow ; femora obscure brownish vollow, the lips хасе. 
narrowly blackened, the amount subequal on all legs: аз and 
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tarsi blade. Wings (Plate 1, Mg 2) with a faint brownish 
tinge, the prearcular field and celis C and Se more yellowish 
brown: stigma dark brown; brown sesms along veins Cu and 
mecu, interrupted at near three-fourths the length of vein Cu: 
by a large pale area in cell M; anterior cord and outer ent of 
cell Ist M, narrowly soamod with brown; veis beyond cord 
very narrowly bordered by darker; outer ends of anal cells в 
Вибе darker colored than the ground; cell Ist A with u whitish 
marginal spot adjoining veins Ist A and 2d A; veins dark, 
paler in the costal region, Venstion; Rs а little longer than 
Ra; petiolo of cell M, a litlle exceeding m; m-cu Jong, shortly 
before the fork of Ms 

Abdominal tergites obscure yellow, narrowly darkened sul- 
Interallv; sternites more uniformly Yellow; Iypopygium infus- 
cated, Male hypopsgium (Plate 2, fig. 25) with the caudal bor- 

of the ninth tezgiie, 9, deeply and broadly emarginate, the 
dorsal surface rather strongly and convoxiy arched; border of 
emargination heavily blackened, without evident, median tocth. 
Outer dististyle, od, long and slender, gradually narrowed out. 
warily, with very long outspreading sete. Inner dististyle, id, 
with а small blackened beuk, the apical point vnusuzlly slen- 
der, with an acute blackened point directed towards it. Ninth 
sternite, 2s, bearing at base of its median notch а small, do- 
pressed, semicircular or oval lobule, densely set with microseonic 
sebum, 

Habit — Assam (Khasi Hills). 

Holotype, male, Cherrapanji, altitude 4,000 to 5,000 fect, Au- 
gust, 1935, at Tight (Siren). 

The closest described allies of the present fly ave Tipele 
(Schummelia) continanto Brunetti and 7. (S) xenthoplenra 
Edwards, af norshern India, which dilfer in the strustace of the 
male hyponygium and in the verationel details, os the long, 
more arcuated Ren and differently shaped mediel cells fl coi 
fonte, and ihe longer Rs, which considerably oxeecds Е. 
ventoptoiro. Rdwaris has given descriptions of the hypop: 
gial distinettons of the iwa species mentioned 


Mesonotam yetow, the pracsgulum with four more olive-broun 
Stripes that ave very vaguely bordered by slightly darker brown; 
sculellum and postnotum with « narsow, darkened, median vitta 
pleura obscure yellow ; tips of femora narrowly blackened, winga 


“an. & Mop Not. Mist X 1 (1908) 503-090, 
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strongly suffused with brownish yellow, almost ungatterned; Rs 
Tong, subequst to vein Ra; petiole cf cell M, very short; abdominal 
tergites vollow, narrowly trivittate with dark brown: sternites 
yellow, with a median brown line; cerci slender, each with about. 
à dozen strong teeth. 

Fomate—Length, about 17 millimeters; wing, 142. 

Frontal prolongation of head obscure yellow, narrowly ined 
with darker on sides; nasus stout; palpi black. Antenne with, 
the senpe and pedicel obscure yellow, flagellum brown, the busal 
enlargements of the segments not or searcoly darkened; lorgest. 
xercils а little shorter than the segnients. Hend obscure orange 
or orange-yellow, with a vagum, median, darker line on vertex. 

Mesonotal presculam yellow, with four more olive-brown 
stripes that аго vaguely bordered by slightly darker brown; an- 
terior ends of intermediate stripes Larely confluent; scutum ob- 
seura yollew, the lobes variogatad by more olive-brown; soutalum 
буе томи, narrowly darker medially : postrotum more golden- 
yellow pollinuse, with a narrow dark median vitta that is nar- 
rowed behind and does not reach the posterior margin. Pleura 
obscure yellow, the axepisternum а е varieguted by darker. 
Haleres brownish yellow, the knobs dark brown, Legs with the 
coxe and trochanters obscure yellow; femora brownish yellow, 
tho tips narrowly bot conspievands bisckened, the amount sub- 
equal on all legs and involving about the distal seventh or eighth 
of the segment; titise and basitarsi cbscure yellow, the tips nat 
vowly darkened; remainder of tarsi darkened. Wings (Plate 3, 
tg. 3) strongly swifüsed with brownish yellow, the stigma ani 
а more or less evident cloud ou anterior cord a little darker Una 
the ground; no distinct darte patiern on wing, es is the case in 
all other species of the subgenus: obliterative areas across coll 
Ist М, conspleuans; veins brown. Venation: Rs relatively long, 
subequal to vein Ri; petiole of cel M, very short; My. subequal 
ta basal suction of М. 

Abueminal lergites yellow, narrowly bordered sublaterally 
with dark brown, the lateral margina xarsowly bay; а contin- 
vous, dark brown, median stripe on tersiles: sternites yellow, 
with a broad, nearly continuous, dark brown, median stripe. 
Ovipositer with сеге} slender, euch with about a dozen strong 
teeth along тоге Ihan the distal Ralf. 

Habitat, Assam (hass TIUS). 

Hotutype, female, Cherrapunji, aliiuude 4,000 to 5,000 Teet, Au- 
кам, 1903, at light (Sirear). 
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The nearest described ally of the present ftv ls зрна (Vesti. 
plea) vigroupiralis Brunetti, of the eastern Himalayas, readily 
Gistinguished by the diferent wing pattern and venation, A 
paratype of the latter species Їн before me and indicates а very. 
different Пу. The practically obsolete wing pattern of the pres- 
ent insect will serve to separata the species from all others 
so far known, 


LIMONNNÆ 

General volor reddish, the præsculum with treo narrow brown. 
stripes: rostrum short, in tho femalo only about one-third the 
Jongth of the remainder of body, black, with « pate ving jast be- 
Jove the very shor! tips of the Iabiàl palpi; legs yellow: wings 
whitish subhyaling, heavily pettorned with brown, including a 
serias of six major costal arcas; areas two to four, inclusive, 
Widened posteriorly and there (ndostng pale centers; last dari 
costal aver a complete sulapical fascia; Se long, Sc, ending 
just before the fork of Rs; abdominal tergites dark brown, the 
Posterior borders of the segments narrowly pale: sterrites pale 

semote—Longth, excluding restum, about 6 millimeters: 
wing, 6.5; rostrum, aboot Z. | 

Rostrum relatively sbort, in female only about one-third the 
remainder of body, black, narrowly paler just Lefore the very 
short, divergent tips of the labial palpi. Antenne short, black 
throughout; fagellar segments short-oval, with vertieils that aro 
subequal in lengih to the segments, Anterior vertex and front 
ebscare silvery, the cotor continued enudad onto the posterior 
frios ае а wilvory line of stightly greater width; posterior por. 
Lion of head blackened, 

Pronotum reddish brown above, more blackened on sides and 
as а marrow median line, Mesonotal presseutum reddish, with 
three very narrow brown stripes, the median one beginning on 
fhe pronotum, noi attaining the suture behind; lateral sltipes 
subequal in width to the median, reaching or passing the suture 
but vasue and difusa behind; scutellum, median region of 
Scutum, and the posterior median portion of the pmoscutum 
more testaceous; postnotum reddish brown, mors darkened om 
51009 Pleura almost uniformly reddish brown, the dorsal scie 
үйөз scarcly darker, Halteres dusky, legs with the cont and 
редат yellowish testaceus; remainder of legs, pollon, oniy 
Тү termin] tersal segmenta somewhat darker, Wings (Plate Y, 
fig. 4) whitish subhsalino, heavily patiernad with brown, inchud? 


Alezendove Tipulide from Kasten Asie, XXXII 175 
Ing a series ef about six major costal areas, arranged as follows: 
At arculus; at supernumerary erassvein in cell Se; origin of В. 
tip of Seyi stigma; Up of vein Res of these arcas the first is 
small and fitdetinod, spreading distad in cell Se and thence 
crossing cells R und JE just beyond arenlos; zveas two to four 
widen out behind in cell R and here hare the centers pale, the 
lateral darkenings appearing as pincer-shaped areas in cell В; 
stigmal aren large and extensivo, involving cell Jt; terminal 
tron а complete subapical crossband extending from cell e fo 
cell УГ, sending a dark spur to wing apex along vein Ris: In 
addition to the six major arcas, there ara small paler areas in 
ces C and Se only, lying between the maior creas one and 
iwo, two and three, and three and four, respectively; narrow, 
solidly darkened seams along cord and outer end of coll Ist М, 
small brown spots et ends of veins Си, 151 А, and 2d A, ге last 
largest; а small darkonud marginal spot at near midlengih of cell 
2d A; veins dark brown. Venation: Se long, with Se, ending 
aearly opposite the fork of Rs, Se: at ils Lin; free tip of Ses and 
Ra dota pale and in transverse alignment; m-cu close to fork 
of M; vein 28 A bent rather strongly to wing margin, the cell 
ident just before ouler end, 

Abdominal tergites dark brown, the posterior borders of the 
segments narrowly pale; sternites obscure yellow: genital shield 
shíelly pale; bases of hypovalve blackened. 

Habitat —-Assam (Khasi Hills), 

Holotype, female, Cherrapunji, altitude 4,000 io 5,000 fect, 
August, 1935, at light (Sircer), 

Limonta (Gerancmyia) meracula is quite d 
сег deseribed regional species of the subzenus, especially ix 
the wing pattern which is very different from that of the other 
Indian and Malayan species. The most similar forms are L. 
(G.) avoceten (Alexander) and L. (G.) semistriata (Branelti), 
bot the resemblance is not particularly close. 


Emol from the 


алой (окно) FUAIMARCINATA ө, ner. Pate 2 te 

Allie’ to pictorum; siza large (wing, male, 7 milimeters) ; 
general coloration of prescutum reldish brown, with three nat- 
row darker brown stripes; pleura yellowish, the dorsal portion 
a lille more darkened; knobs of halteres infuscated: legs yel- 
low; wings pale yellow, with a beavy dark pattern, including 
six major costal areas (hat are pale brown, narrowly bordered 
by carker brown; posterior cells of wing With numerous small 
trown dots; So, onding opposito or shortly beyond midleagth of 
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Hs; male hypopygium with the median notch of the tergite shal- 
low; ventral dististyle large; rostra! spines two, arising from a 
‘common taberele, 

Male. Leugth. excluding rostrum. about 7 millimeters; wing, 
7; rostrum, about 3. 

Rostrum relatively long, neariv one-half the length of the re- 
mainder of body, black throughout; free tips of labial palpi slen- 
der. Antenne black throughout; Magellar segments oval, with 
inconspicuous vertiells, Head with the narrow anterior vertex 
ray, the color produced euudad onto the posterior vertex almost 
lo occiput; remainder of vertex Hack. 

Prorotum pale yellow, narrowly darkened medially above and 
on sides. Mesonotal prasseutum reddish brown, the humeral and 
Interal portions paling to light yellow; disk of prascutum with 
three narrow darker brown stripes, the median one wider in 
front, narrowed behind and reaching the suture; laleral stripes 
subequal in width to the interspaces; scuta] lobes reddish brown, 
their mesal portions variegated with darker brown; seutellum 
chiefly pale, with a narrow, darker, median vitia, the para- 
«тойа darker; mediotergite dark brow, Pleura yellowish, the 
dorsal portion s little more darkened, the color a little more 
expanded on the pleurotergite. Halteres pale, the knobs infus- 
ented. Logs with the соме and trochanters tinged with green; 
demainder of legs yellow, the terminal tarsal segments darkened 
Wings with a pile yellow tinge, the preareutar and costal re- 
sions ille more saturated yellow; а heavy brown pale 
tern, chiefy costal in distribution, including six major areas, 
avranged as follows: First at arculus: serond al the superman 
тагу crossveia in cell Sc; third and fourth at origin of Ёз and 
fork of Se, respectively, in cases united with one another along 
Ros fifth urea stigmal; sixth at outer end of Rag: a smaller 
marking at outer end of cel Ry: major costal arcas with mem 
central portions paler brown than tho к: 


the cells of the wing, ineluding 
E, M, Cu, 1st A, 2 A, and, usually, In some of the cells beyond 

© cord; veies palo, durer lu Ше infuseated aroas, Venation: 
е, dime opposite or shortly beyond midiength of Rs, So at 
its tip; meu at fork of M. 

Abdominal tergites brown; stories light yellow: Вурору- 
uni a tule brightened. Male hypopygium (Plate 2, fir. 26) 
much as in волот, Ninth tergite, 94, with the median notch 
shallow Vontral dististsle, ed, larger, the rostral prolongación 
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sell but stoui; rostral spines two, slightly unequal in size, 
arising from a common tuberele. Dorsal dislistyle al apex pro- 
Auced inte а lorg, slender, darkened spine, 

Habitata Assam (Khasi Hills), 

Новаре, male, Cherraputii, altitude 4009 to 6,000 fest, Au- 
кїї, 1935, at light (Sircar), Tarstopolype, male. 

‘The most similar described species is Limonin (Geranomyia) 
nielorım Alexander,‘ which differs conspicuously in the smaller 
size amd very different sing patlern, the dark costal areas bel 
solidly infusented, not palo in the centem with narrow darker 
orders, us is the wise iu the present species. Correlated with 
the above are minor differences in venation und In the structure 
of the male hypapyglum. 


General coloration reddish yellow, the preseutal disk chiefly 
covered Ty three dull Black, conituent stripes; femora yellow 
wings grayish yellow, with & very vestriciod, darker brown pat 
tern, including small apels at the supernumerary erossvein in 
cell Se, origin of Rs and lip of Sc; stigma darkened: Ser ending 
opposite two-thirds the length of Hs. 

Femate—Length, excteding rostrum, about 5.5 millimeters; 
wing, 64; rosteum, about 1,7. 

Rostrum unusaally short, less than a third the length of the 
vomainder of body, black throughout: divergent tips of labial 
palpi very sort. Antenne with the seape dark brown, the re- 
mainder of organ black; flagellar segments oval, with short in- 
conspicuous verticds, Anterior vertex silvery, the pesterior 
portion of head darkened, 

Pronotum pale brown above, mere blackened laterally. Mo- 
sorotal preseithim reddish yellow un sides and humeral portion, 
the disk chiefly covered Зу three, dull buck, confluent stripes; 
cuta lobos dull black, the median area somewhat paler, Ura 
versed by а narrow, more ülsekened, median vitta; seatellunt 
Pale brown; poslaotam dul black. Pleura almost uniformy yol- 
low. Matters with tho slem yellow, the knob infuscaled. Loge 
with the соха, trochanters, and Temora yellow: tibie and tarsi 
darker brown, the terminal tarsal segments even darker, Wings 
(Plate 1, tig. 5) with an abnest uniform grayish yellow вота 
sion, very restrietelly patterned with darker, distributed as ol- 


Limonin (Geremmeniah peter Alexander, Philip, Tourn, Sel, 46 
00929) 287: new name (or u (6) ваи рений, (Brwett), Fausa Brit 
Bier. Neto (P1) 2037 шеген. 
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lows: Three very small spots, at the supernumerary crassvein 
їп cell Se, origin of Rs and tip of Se, respectively; stigmal area 
larger, oval; cord and outer end of cell Ist М. not, or at most 
only narrowly, seamed with darker; veins yellow, darker in the 
Snfuscaled portions. Venation; Se of muderate length, Se, end- 
ing about opposite two-thirds the longth of Ha, Se, at its tip; 
supernumerary erossvein in cell Se at near midlength of the 
distance between arculas and origin of Rs; fre» tip of Sez lying 
a little proximad of Ra the iatter curved gently into vein Ry to 
form a composite areuated vein; m-cu close to fork of M. 

Abdominal tergites dark brown, the caudal borders scarcely 
paler; sternites obseure yellow, with broad paler posterior mer- 
Bins. Ovipositor with the genital shield pale; cerei and hypo- 
valve short and slender, horn-colored. 

Habitat. —Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,090 io 5,000 fest, 
August, 1935, at light (Swear), 

‘The most similar described species in the Oriental fruna are 
Limenia (Geranomyia) atrostrieta (Edwards), of Formosa, and 
Le (G.) notatipernis (Brunelti), of the Abor district of north- 
ern Assam, both of which have the dark pattern of the wings 
restricted in a manner somewhat similar to that in the present 
Ay. The Istter species differs evidently in the coloration of the 
thoracic doraum, the lege, and the wings. 


ANTOCHA (ANTOCHA PLIMBEA кө. aor. Fiete 185.4, 

Belongs to the vitripennis group; general coloration gray, the 
prescutal stripes puorly jadicated; posterior portions of medio- 
tergito and the ventral sternoplourite more blackened; antenne 
black throughout, the terminal segment elongate; halteres pale 
yellow; legs black, the femoral bases restrictedly obscure yel 
low; wings whitish, the prearcular region more milky white 
stigma oval, pale brown; veins brown, conspicuous against the 
ground; Rs unusually long; Re fying a short distante beyond 
еге! of ran; m-cu about one-third ils leagth before the fork of 
М; abdomen brownish black, 

Female Length, about 5 millimeters; wing. 5. 

Rostrum light brown; palpi black. Antenne short, black 
throughout; basal flagellar segments subglebular to short-oval; 
intermediate segments ovat; outer segments more elongate, the 
terminal ошо longest, about one-half longer than th: penuitimate; 
verticils exceeding the segments in length, except on the outer 
ones, Hemd dark gray, 
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Xosonotum gray, the preseutum with the usual stripes only 
a ifle darker and more infuscated than the ground color; scuta 
lobes darkened: mediotergite more Maekered on posterior half, 
Pleura black, the surface strongly pruinose, the ventral sterno- 
bleus more polished black; dorsopieural region daukened. 
Halicres pula yellow throughout, Loge with the cose blue 
peatnose: trachanters testaceoussyellow: remainder of legs black. 
ашу the femoral bases narrowly obscure yellow, the amount 
subequel on all legs, Wings (Plate 1, fig. 6) whitish, the pre- 
arenlar region clearer milky white; cells C aad Se а trifle more 
yellow; stigma oval, pale brown; veins brown, distinct against 
the ground, pale in tho proarcular and costal areas, Vein Rx 
with trichia only on about the distal fourth. Venztion: Rs шь 
usually long, approximately twice E alone; Ra relatively short 
and pale, travarsing the outer end of stigma, subequal in tenglit 
to уа 914 lying distinelly beyond the level of ro; cell ist M 
small; mcu about one-third its length before the fork of M. 

Abdomen brownish black; valves of ovirositor brownish horn- 
toler. 

Haditat—Sumatra (south), 

Holotype, female, Tandjong Sakti, Benkoelen, altitude 1,659 
1o 2,000 teat, Jane 1 to 10, 1938 (Watsh). 

Antocha (Antocha) leben is most generally similar to A 
(A) javanensis Alexander, of western Java, differing espesial- 
ly in the dark plumbeous-gray coloration, black antenna: and 
legs, and the slightly longer Rs. 


Belongs to the nigribunis group; general eoleraiion pale yel- 
ow, the thorax unmarked; vertex darkened medially; legs pale 
brown; wings tinged with pale cream-color; stigna browns 
Raa shorts cell 146 M: small, shorter than any of the voina is- 
sung from ib; m-ou far bofore the fork of M; male hrnopyziura 
with the inner gonapophysis appearing as very fattened, bong- 
oval spatules; outer apophysis a pale sinuous гой, its distal end 
slightly expanded, the tip acute. 

Male,—Length, alous Z6 to 3 millimeters; wing, 3 to 35. 

Rostrum obseare yellow; palpi brown. Antenne brown 
throughout; fingellar segment oral, with short verticis, Head 
yellow, tha vertex darkened medially. 

“Entire thorax very pale yellow, unmarked, Halteres pale yek 
lov. Legs with the coxe amd trochanters yellow; vemainder of 
legs uniformly pale Drawn, che terminal tarsal segments scarcely 
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darkened. Wings (Plate 1, fig. T) tinged with pale crcam-color, 

the radial field mors whilored; stigma oval, brown, relativ 

conspicuous against the ground; veins pale brown. Venation. 

Sc ending at near three-fourths the length of the long Rs; Ry 

subequal to В. und a little shorter than Rz; cell Ist Ma small, 

shorter than any of the veins issuing from it; m-en unusually 

far basad, more than ils owa length before tho fork of M. 

Abdomen uniformly yellow. Mala hypopyaium (Plaie 2, fs 
27) with the outer dististyle, od, a gently curved gale blade, the 
apex narrowly rounded. Immer dististyle, id, pale, a little longer 
than the outer, with conspicuous pale sete on outer half. Inner 
gonapophysis, ig, а very broudly fattened, long-oval spatula; 
outer apophysis, og, a slender, sinuous, pale rod, a little widened 
towards outer end, the long-producod apox acute, 

Habitat —Assam (Khasi Hills). 

Holotype, malo, Cherrapunji, altitude 4,000 1o 3,000 feel, Au- 
gust, 1945, at light (Sircer). Paratopotype, male. 

Aniocha (Antuche) basivene ls readily old from the other 
Indian spocios of the wigribauis group by the small size un- 
marked wings, venation, and structure of the gonmpophyees of 
the mate hypopygium. 

All of the species of Antech described from British India (Hi- 
malayan Region) by Brunetti belong to the vitripennis group, 
having vein Ry in approximate transverse alignment with ram 
and witk m-cu close to the fork of M. Those species include 
Antocha (Antoche) indica Brunetti, A. (4.) triangularis (Bru- 
meii), and А. (А) unitineuta Brunetti, Four additional mem- 
bers of the genus recently taken in the Khasi Hills, Assam, by 
Me, Sircar belong to the xigrtbasls group, distinguished by Hav- 
ing vein В. dying somewhat proximad of the level of em, so 
that vein Res is short to very short, snd with mu placed at à 
considerable distance before the fork of M, Except for the 
closed cell Ist Ma the venation of the various members of this 
soup is almost exactly like (hal ef members of the subgenus 
Orimarga Nik. 

The four species mentioned may do distinguished by means of 
the accompanying key, 

L Femora pale slew, the tips тата? and sbeepete Моста winga 
ТАН а палео Au райе jn edd to the timed darkening 
bass evidenced у narrow seama slang Ehe coe 

Finora wnifnsnly pale brown or with the tipe oly icu Soreness 

wings unmarked exor far the small stm ave E 
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2. Kreareular Melt of wing ond сей Se to opposite thy mie of Ke black 

ened A A.) йөне Mondor, 
eeaveolae held of wing aml col Se тшу dear. 

A. GL) epireipuneentz s9. nov 

3, Thorax entirely pale plow, immaculata: ей tat Y sl, лче than, 

‘ny of the vene fasting frem d. Л. (1) basierte so. vo 

Thorax yellow, tho presebtum, with a brown median stripes cell Le N, 
larger, suser im hath o: veia M, besan it 

d. (A teles su rove 


ANTOUKA ANTOCHA) SCELENTA an mer. Plate de 


Belongs to the nipräbenis group; general coloration obscuro 
brownish yellow, the preescuLum with a conspicuous, dark brown, 
median siriges pleura with ventral angpistermam and ventral 
stemoploxrita мозку darkened; wings milly white, unmarked 
except for the small, irregular, pale brown stigma: m-er ap- 
proximately its own length before the fark of M; male kypory- 
sium with the outer dististylo at apex produced inte a spikelike 
yoink; outer gonapophyais slender, nearly paraiolsided on distal 
portion, the tip acato. 

Mate —Lengil, about 3.5 millimeters: wing, 3. 

Femule—Length, about 45 millimeters; wing, d. 

Rostrum obscure yellow; palpi dark brown, Antenne short; 
асаре obscure yellow; flagellum Drownish black; flagellar seg- 
‚mente oval, Lied reddish brown, the front, anterior vertes, and 
posterior orbits more buffy. 

Froxotum dark brown medially, paling te yellow on the sides. 
Mesanotum obscure browniso yellow, the prexeutum with 2 eon- 
spicuows, daxk brown, median stripe, widest o» front, suddenly 
латтолсой behind, beeeming obsolale before the sutura; no сез 
of lateral stripes; mediotergite a little darkened, especially 
behind. Pleura obscure yellow, the ventral anepisternum and 
ventral sternopienrite slightly darkened, Halteres pale yellow 
Ghroughuul, Lege with the sone and trochenters yellow; femora 
obscuro yellow, the tips rarrowly and very insensibly darkened 
übie а little darker than the yellow tard. Wings (Plate 1, ig. 
3) with the ground color milky white, the prearonlar und rostat 
portions a wine moro wresmaolored; veins pale brown, even 
fighter сотой in thu oreamy avons; sligme small and irregular 
in outline, vale brown, Venation: Rs short, as in the group, 
эму avout anethird of the basal section of ya; cel Ist Als of 
moderate size, about zs long as vein M, beyond И; meen approx- 
imately its own length before the fork of M, 
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Abdomen pale brown, the sternites and hypopygium а trifle 
moro yellow, Маїс hypopygium (Plate 2, fig. 28) with the outer 
distisiyle, od, ralher stronsiy curved, at apes produced into à 
long, spikelike point. Guter gonapophysis, og, slender, very 
gently curved, beyond the slightly dilated basal portion nearly 
parallel-nicied for its ontize length, the tip narrowed to an acute 
тойи. 

Hobital —-Assam (Khasi Hills) 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au- 
gust, 1985, at light (Sercar). Allotopotyne, female. 

‘The closest ally ix Autocha (Antocha) Gusivend вр. nov. 
ditfors arpecially im the uniformly pale yellow coloration 
details of venation, and the structure of the male hyzopysiam, 
notabiy of the outer distisiyle and gonapophyses. ‘The other 
related regional species may best be sepavzted by the key given 
under the account of the preceding species. 

Belongs to the nigritasis group; general coloration рше yellow, 
including ihe entire thorax and abdomen; tips of femora and 
tibia narrowly darkened; wings pale yellow, the proarcular, cos- 
tal, and subcostal areas pale; а restricted dark pattern at oriin 
of Rs, sligma, cord, and outer end of cell Ist Me; Rew short, m-eu 
More Than its length before the fork of M; male Һурорув ыт 
with the oufer dististyle sender, the tip subacute, 

Mote. —engtb, ahont 4 millimeters; wing, 4. 

Rostrum yellow; palpi dark brown. Antenne brown through. 
oul; Razellir segments oval. Mead darkened above. 

Entire thorax pale yellow, uninarked. Halteres pale yellow. 
Logs yellow, femoral tips narrowly dark brown, the amount 
of color subequal on all loge: (bie: yellow, Ups more narrowly 
darkened; tarsi yellow, the ouier segments infuscated. Wings 
(Plate 1, fig. 9) almost uniformly suffused with pale yellow, 
the prearcalar and costal portions a very little more brightened: 
а restricted dark pattern, distributed us follows: Origin of Rs; 
cord and outer end of cell ist Ma; veins pals, darkened in the 
infusenied portions; veins beyond cord somewhat darker in color 
фал most of the more basal veins. Vanation: Ry lying far be- 
fore level of 1-08; Ras shortened; m-cu more than its own length 
before the fork of М. 

Abdomen, inciuding hypopyglum, entirely pale yellow. Male 
bypopysium much as In Khacionsis, the outer dististyle somewhat 
more slondor, with the apex subacute, 
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Habitat —Assam (Khasi Hits). 

Holotype, male, Cherrapunji, alútude 4,000 to 2,000 feel, Au- 
sust, 1995, at light (Sirecr). Paratopot;po, male. 

Antocka (Antocha) sparsipunctsta finds its closest relative 
in A. (A.} khasiensis Alexander, which differs in the darkened 
wing base and cell St, slightly different body coloration, and 
the short and broad euler dististyle of the male hypopy ыт, 
with the орах obtusely rounded. 

General coloration of thorax reddish brown, the præseutum 
dark brown on median portion in front; lateral margin of præ 
scutum behind the humeral region with a large velvety-black 
spot; thoracic pleura prainose, with very large velvety black 
arosa covering most of the anopisternum and plourotergites bal- 
(eres yellow; Јел with the femora brown, the tibia light brown 
with the tins narrowly darkened; wings pale gray, the presrealar 
ates paler; stigma darker; veins brown; abdomen brown, the 
ases of the individual sternite pate 

Malo—Longtl, about 45 to 5 millimeters; wing, S to 5.2. 

Femele-—Length, about 5 millimeters: wing. 6 to 62, 

Rostrum brown; palpi black. Antenne black, the basal seg- 
ment more pruinose; flagellar segments oval, with a dense white 
pubescence aud short тегей; terminal segment в. trifle longer 
haa the ponultimste, Front and anterior vertex light gray 
pruinose; remainder of head dark gray. 

Cervical sclerites dark brown, paler laterally. Pronotum yel- 
low, Mesonotal prascutum reddish brown, broadly darker brown 
оп median portion in front, this color paling to the ground color 
before midlength of the scherito; lateral border of proventum 
behind the humeral rezion with a large velvety-black spot; scu- 
tum and seutellum grayish brown, the latter brightened on cav- 
dal portion; mediotergite chiefy dark brown. Pleura reddish, 
heavily pruinose, with two large velvety-black areas, опе oc- 
cupping most of the anapisternum, the other most of the pleu- 
rotergite. Halteres pale yellow throughout, Legs with the 
cose brownish yellow; trochanters yellow; femora brown; tibi 
light brown, the tips narrowly darker brown, the amount sube 
«qual on all legs; tarsi brownish yellow to pale brown. Wings 
(Plate 2, Sir. 10) with a pale grayish tinge, the presreular aren 
paler; stigma long-ovai, pale brown; veins brown, the anterior 
branch of Rs and Е, paler. Venition: Re a Jittle longer than 
X alone, gently convex; К. а Ше shorter than the slightly 
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more arcuated Res; petiole of cell М, about one-half m-cu, the 
Hater а little more than its own length before the fork of М. 

Abdomen brows, the bases of the sternitos а liie more y 
Jowisk brown; bypopygium light yellow 

Habitat. Sumatra. (south). 

Holotype, male, Mozara Tonem, Benkcelen, June 16 to 23, 1355 
(Walsh). Allolopotype, female, with the type, Poralopotypes, 
2 males, Juy iio 14, 1935. Peralvpes, 2 females, Tandjong 
Заки, Eenkcelen, altitudo 1,650 to 2,900 feet, June 1 to 10, 1935 
(Watek). 

Antocha (Orimargalo) presentalis is most nearly allied to A. 
(0.) maculipleara Edwards, of Mount Kinabalu, northeri Bor- 
neo, which has similar velvets-blactr spots ап the thoracic pleura. 
‘The present fly is distinguished by its smaller size and the pres. 
ence of a third conspicuous yelvety-black aren on the lateral 
margin of the prascucum, 


General eoloralien pale yellow, without conspicuous markings; 
antenne brownish black throughout; head gray; legs brownish 
yellow to pale brown; winga strongly tinged with yellow, the 
stigma pale, barely indicated: anterior branch of Rx simuous, 
bent gently caudad opposite the stigma; cell ist 2L. elongate, 
subrectangular, a little longer than vein M, beyond it; abdomen 
yellow, Ше tergai incisures und pleural membrane a little dark- 


Female.—Longth, including rostrum, atout 05 millimeters; 
wing, б. 

Rostrum a ийе longer than the romainder of head, obscure 
yellow; palpi palo brown. Antenne brownish black throughout 
Hagellar segments short-oval, with inconspicuous verticils. Head 
gray; anterior vertex narrow, subequal lo the 
scape. 

Cervical aderites elongate, light brown, Pronotum and meso- 
notum uniform yellow i» testacecur yellow, wilhou! markings, 
Pleura testaceous-yeltow. Halleres pale, the knobs a litle dark- 
ened. Legs with the coxe and irochanters testaceons-yellow; 
tenwainder of legs long and slender; femora brownish yellow, the 
fins scarcely darkened; tibie palo brown; tarsi ebseure yellow. 
Wings (Vate 1, fg. 11) with a alrong yellow tinge, the nrcar- 
cular and costal portions a liie brighter; stigma pale, barely 
indicated against the ground; veins brownish yellow. Macrotri- 
chia on vein Ria, Thy Re, М. and onler portions of Ma Vena. 
tion: Зе; ending opposite rm, mach longer than Зо, which 
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very short to virtually lacking; anlarior branch of Its sinuous, 
bent gently esudad opposite the stigma, the distal end more or 
less parallel to vein Ris coll E; narrow at margin: cell Ist 
М. elongato, subreclangutar, slightly exceeding vein M, beyond 
it; mau nearly «неа ils length beyond the fork of М. 

‘Abdomen yellow, the lateral region and incisares of the tor 
gites restrictedly darkened; sternites moro uniformly palo yel- 
low, Ovipositor with valves slongate, horn-colorod. 

Habitat —Assam (Khasi Hills). 

Holotype, female, Cherrapunji, allitude 4,000 to 5,000 feel, Au- 
guit, 1985, at light (Sircar). 

‘The most similar regional species is the much larger Шейит 
felis] ferruginoors (Bronetti), which differs in the dark body 
coloration and in the venation, such as the more elangate Re 
amd uniformly arched anterior branch of Rs, with coll Ra at 
margin less than one-third as extensive as сой Ib, I am basing 
the aliove statements 'omparison of the type of lectus with 
metatypical specimens of ferruginosus. The latter are from 
al- 
itude 2,000 ta y mot ha conspecifie with the 
actual type of ferruginosus, which was from the Dawna Hills, 
Lower Burma, I believe the material is covvecily named, since 
the venation agrees closely with that of the type as figured by 
Bagchis 

General coloration black, Ше prascutum with four more Fed» 
dish brown stripes; rostrum black; antennae black throughout; 
haltoros and loge bleck, the femoral bases and outer texech seg- 
ments paler; wings weakly sufused with brown, the stigma and 
costal border darker; cell Ist My shorter than any of the veins 
issuing {rom il; abdominal tergites black, sternites yellow, the 
stblerminal segments obseure. 

Femute—Length, including rostrum, about B millimeters; 
wing, 73. 

Rostrum black, a little longer than the remai 
denna: black throughout; fagellar segments 
ments more clongnte; verticils subequal in length to the segments, 
Head binc. 

Cervical reglon and pronotum black. Mesenotai prsescutum 
brownish Mack, with four more reddish brown stripes, the in- 


“Brunet, Fauna Bit. айа, Diptera Nomatozora (2942) ph 8, fi & 
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termediate pair only narrowly separated hy а capillary dark 
vitta; scutal lobes dark brown, the median area obscure yellow; 
seutellum brownish black; medioergite dark liver brown, Pleu- 
та with the dorsal sclerites and the pleural membrane brownish 
black; the ventral portion, including the outer halt of the fore 
cox, vontral stemopleurite, and meron, obsevre yellow, Mab- 
teres black, Legs obscure yellow, the fore coxm darkened on 
proximal half; troehanters obscure yellow; legs black, the fe~ 
moral bases restrietedly brightened, the outer farsa! segments 
Paling to obscure brownish yellow. Wings (Plate 1, fig. 12) with 
& weak brown sulfusion, the stigma Jong-oval, darker brown; cell 
© brownish yellow, coll S a litte more darkened; veins dark 
brown, Costal fringe (female) dense but relatively short; viv- 
tually complete series of trichia on Es and branches, and on 
шег sections of all medial veins. Venation: Sc, with dista! end 
atrophied, Sc. close to йз fip; Re lung and nearly straight; an- 
terior brunch of Rs gently but evenly areuateo, narrowing cell 
Ra opposite the stigma, tho tip of the vein very gently upcurved 5 
coll Ra at margin a little less than three times cell Б; coll Ist 
BI, relatively small, shorkrectangular, its lover face (Мэл) 
Shorter than any of ¿be veins issuing from the cell; m-cu a short 
distance before the fork of М. 

Abdominal tergites black, the sterniles yellow, with the sub- 
terminal segments more obscure Genital shield of ovipositer 
'arkoned; valves yellowish hom-colored. 

Habitot—Assain (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, 
August, 1995 (Sircar). 

Allied to Holixe (lini) nigriceps Bawards and related forms, 
differing in the large size, body celosation, and wing venation. 


eneral eoloration brown, the pleura more brownish yellow; 
wings relatively broad, faintly tinged with brown, the entire 
sostal border narrowly more sellowish; nu maerotrichia on an- 
terior branch of Rs; Se, ending almost opposite fork cf Rs; free 
Up ог Sc; lying distad of Ra; m-ca just beyond midlength of Rs. 

Mole Length, about 4.5 millimeiers; wing, 44. 

Rostrum browns palpi black. Anlenuie black throughout; fla- 
gellar segments oval Hoad dark brown, the front aud anterior 
verles a ЙЕ Lrighter; anterior vertex relatively wide. 

Pronotum dark brown. Hesonotum uniformly brown, without 
stripes, the lateral portions of præscutum а little brightened, 
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Pleura brownish yellow.’ Halteres white, the knobs infuscated. 
Legs with the coxæ and trochenters yellow; remainder of legs 
dark brown, the tarsi a little brightened, Wings (Plale 1, fit. 
13) relatively broad, faintly tinged with brown, the entire costal 
border narcowly mure yellowish; veins pale brown, a trite more 
yellowish hu the costal fold. Costal fringe relatively shorts no 
macrotrichia on antorioy branch of Rs; a serios of «bout fittean, 
on distal section of vein Rans; sparse, scattered trichia on outer. 
ends of veins М.з and М; remaining veins beyond eord without 
teichia. Venation: Se long, Se, ending: almost opposite the fork 
of Ks, Sez а short distance from its tip; free tip ot Sc, lying 
distad of level of Ro; Xs long, nearly Inice the busal section of 
s shorter than the busal verlion of Ri, subuqual to 
meu jusl beyond midlength of Rs: vein 2d A fone. 

Abdominal tergites dark brown; stetnites more testaceous- 
yellows hypopysittm broken, 

Habitat. —Assam (Khasi lilis}. 

Holotype, male, Cherrapunlt, altitude 4,000 Lo 3,000 feet, Au- 
gast, 1995 (Sirerr). 

Orimarga (Orimarga) distivenala is vory distinel from the 
other species of the genus in eastern Asia, the chief charactors 
being its broad wings with vein Se of unusual length and the 
distal position of the [ree tip of Se. In all other species of 
the genus the Jailer element is either wtrophied or Kes opposite 
to sume distance before the level of Ka. ‘The present instance 
is of unusual interest in that 4 parallels the condition found in 
the allied gonte Limonia, where numerous «poeiuz are known that 
have the free tip of See migrated distad beyoni the level of Bu 

Closely allied to Insalis; general coloration of mesonotum 
gray prainose; knobs of haltores weakly darkened; legs brownish 
Diack; wings narrow, хебр suffused with gray, the presos 
field restrietedly brightened; meros macrotiichia on veins 
beyond cord ; Зе long, free 6n of Ses faint; Rz lona, exeseding 
the strongly arcuatod Bs 

Fe»iolo.— Lengliy, about 7 to 


(8 millimeters; wing, 6 


"Alexander, C. X, Tho interpretation of tke radial Acid of the wim in 
ы Панаса, with special veferanee ta Пы Tapado, Proc 
linn. Sor Kew South Wales 52 (1327) 10-72, 92 des —А. comparison of 
ЧЫ petes ef vomenclabiae that have bern applied ia dhe radial Geld of 
ag Sing їп the Diptera, IVth Tatownat. Cong. Ent, rans. е (цю) FI- 
397.3 ple n Cavan © V, Whe families and covers nf Nurch American 
Diptera (1904) 34-39, f. 
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Rostrum obseure yellow; palpi black: Antenna black through- 
out; fagullar segment oval, with а short, dense, white pube 
cence; terminal segment shorter than the penultimate. Head 
dark gray, more silvery or the front; anterior vertex relative 
narrow, slightly blackened, 

General coloration of mesorotum gray prumose, the central 
portion of præseulum a Dile darker; medion region of scutum. 
slightly paler pray. Pleura brown, the extensivo sterneplourito 
much paler, sparsely pruinase. Halteres white, the knobs weakly 
darkened. Legs with the coxe reddish yellow, the fore corm 
slightly darker; trochanters yellowish brown; femora brownish 
Маек, the bases narrowly and vaguely brightened; tibie and 
tarsi brownish black. Wings (Plate I, fig. 14) narrow, weak) 
ith gray, the prearcular fold restristelly whitened; 
Macrotrickia abundant on veins beyond cord, 
there being more than fifty-five on distal section of Ry. more 
crowded towards outer end of vein. Venation: Se long, Se, end- 
ing a short distance before fork of Its, Sez close to its tip: free 
ip of Sc; faint, а distance before It; about equal to the length 
of vein Rist Rag long, esccoding tho strongly arcnated Ra; Re 
a little less than one-half Ros; cell My longer than its petiole 
m-cu placed unusvally far basad, opposito the origin of Rs ог 
nearly 50, 

Abdominal tengites dark brown; sternites obscure yellow 
to reddish yellow. Ovipositor with tergai shield pale; valves 
darker. 

Зіна —Ascaro (Khasi Hille), 

Holotype, female, Cherrapunji, altitude 4,000 to 5.000 feet, Au- 
gust, 1935, at light (Sircar), Paratopotypes, 2 females. 

Orimarga (Orimarga) subbasatis is most closely allied to O. 
(Q^) Dusalis Alexander. (Kashmir), agreeing closely in the ve- 
vation and triebiation of the veins, differing most evidently iu 
the darkened knobs of the Valteres, brownish black femora, and 
Pray wings with more exidenty darkened veins. In busulis the 
halteres are whilish throughout, the femora are pale with a 
Poorly indicated darker subterminal ring, and the wings ave pale 
yellow, with yellow vein: 


suffused 
veins pale brow 


General coloration yellow, the presculum and scutum wilh & 
pattern of eight black spots arranged in a сів; fomora ontizely 
yellow; lie yellow, the tips narrowly blackened: wings whitish 
hyaline, with a clear yellow submarginel stripe extending from 
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the wing base fo near apes: costal cell with four brown spots, 
the outermost at tip of ven Se; ro continuons dirk seam on 
cord; cell М, open by atrophy of m. 

Mai —Length, about 9 millimeters 

Fenale—Leagth, about 10 to 11 millimeters; wing, 8. 

Rostruen ond palpi yellow. Antenne yellow, only the terminal 
flagellar segments а very tittle move infascated; Magellar seg- 
ments short and crowded, Head uniformly pala yellow. 

Mesonotat prescutum yellow, with three more polished yellow 
stripes aid a transverse series of four circular black spots, the 
intermediate pair placed just behind midienglh of the sulerite, 
the lateral pair a Little nearer the suture, gently curving the row 
scutura with lobes deep yellow, variegated on cephalic lateral po 
tion and again on postoríor-modian aren of each Jobe by a айг. 
cular black spots the eight marks on the praseutum and scutum. 
thas form a short-oval figure but with no additional darkened 
зашта] acea, as in novenpmetate; posterior selorites of notum 
uniformly yellow. Pleura pale yellow throughout,  Malteros yel- 
low. Legs yellow, the femora entirely anvariegated; tipi of 
all tibi nave bat conspicuously blackened, the amount sub- 
equal on ай legs; tarst yellow, the tips of the individual basal 
segments narrowly darkened; outer tarsal segments uniformly 
bofascated. Wings (Pate 1, ig. 15) whitish hyaline, with the 
usual clear yellow submargmal stripe extending from the wing 
base lo neur apex, bordered both above aud below by а narrow 
brown streak; olgar portion of costal cel] without black dashes 
but with four brown extensions, the lust at tip of Sex; extreme 
ing tip clear; cord virtually andarkened, with a narrow seam 
an тед: vein Cu narrowly bordered with brown on basal nor- 
tion; vetas pale, darker Ri the clouded arcas. Vesation: As in 
the genus; basal section of R, very short to virtually lacking; 
vell ML opon hy atrophy ot тп: m-cu at or close do fork of M. 

Abdomen obscure yellow, the (ergites very vaguely darkened 
at bases, Male kypopygium (Plate 2, fx. 29) with the disti- 

ste, d, trispinous, Interbase, i as figured, expanded on basal 
portion, 

Habitat —Assum (Khasi Mills). 

Holotype, male, Cherrapunji, altitude 4,000 to 3,000 foot, An- 
aet 1628, ab ight (irom). Allolapetype, female. Paratopo- 
types, 2 females. 

Nipnonomgia iactu is very different from the only spe 
cies of the gens hitherto discovered in India, N. unrenpenelate 


i wing, 85. 
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(Senicr-White)? Ukewise from the Khasi Hils. By my key 
to she known species of Nipgonomgia? the present Ay runs to 
couplet 6, ineluding Zrispinase (Alexander), of Japan, und memu- 
{тала (de Meijere), of Sumatra, it is readily (old by the pat- 
lera of the thorax, legs, and wings, and by the open cell Ma 
The fiy is ome of the smallest species of the genus so far di 
covered. 


ADEUFUDMIIA (ADELIMOMYIA) DISCALIS op, por. late 1 te- зөт лы 
General coloration pale yellow: antenne 16-sermented, the 
scape and pedicet brownish black, the flagellum obscure yellow; 
halteres and legs yellow; wirgs pale yellow, the anterior cord 
restriciediy darkened, the color including the veins; no trichis 
in ceils of wings Rs long, arcuate’ at origin Ras short; Ras 
subequal to Ry: esl M, present; male hypopygiam with the ba- 
sistyle produced apically into a subacute spine; outer distivtylo. 
trispinous at ape: 
Male—Lengti, about 4.8 to 52 millimeters: wing, 85 to 6. 

Femate.—Length, abont 5 millimeters; wing, б. 

Rostrum dark; palpi black, Antenna 1é-segmented; seape 
and podies! brownish black, flagellum obseure yellow; flagellar 
sesanents gradvally becoming more slender and elongate out- 
wardly, the jonges: verticils of the outer segments subogosl in 
leugth to the segments themselves, Head obscure yellow; eyes 
(male) Inge, restricting the anterior verte: 

Entire thorax uniformly pale yellow, Hultores pate yellow 
throughout. Legs yellow, the terminal two tarsal segments 
darker, Wings (Plate 1, бє. 16) uniformly pale yellow, varie- 
gated only by a restricted dark cloud on the anterior cord, most 
ovicent in the dark brown veins of the area; remaining vains 
yellow. Wing widest just basad of ond of vein 23 A; no ma- 
erotrichia in ouler cells of wing. Venation: Se, ending nearly 
opposite fork of Rs, Sc, removed a short distante from its tip: 
Rs long, arcunted at origin; Res, relativey short, nearly twice 
the length of Ras, the latter subequal to or longer than Re; rm. 
relatively long, arevated; coll M, small, less than onz-half its 
Patioles meu at near raidlengUh of lower face of eetl 1st My; vein 
24 4 long, ending beyond the level of origin of Rs. 

Abdomen, including hrpepygium, yelow. Male hypopysium 
(Plate 2, fig. 30) with the tasistyle, b, produced сандай beyond 


{[Serior-White, Mem Dent Avr India, Ent. Sor, 8 11012) 196-100. 
Alexander, C. P Philip, Journ. Sei $6 (1880) (51.00%, 
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the point of insertion of the dististyles, the apex subspinous, 
with long coarse sele almost lo the Up. Outer dististyle, 0d, 
ispinous at apex. Inner dististylo, id, brood nt base, narrowed 
to the obtuse tip. 

Habitat —Assam (Khasi Hills), 

Holotype, male, Cherrapunji, altitude 4,000 to 5000 feet, Au- 
gust, 1938, at light (Sireer). Allotopotype, female, Paratopo- 
ispos, 3 mates. 

Adelyhemnia (Adelphomyia) discalis is very distinct from the 
other Imown Asiatie species of the gems in the pale yellow wings 
with a single restricted darkened cloud on disk, and in the Jack 
of macrotriehta in the eelis of the wing. АЙП other species of 
the genus so far made known have al least a few trichla jn the 
outer radial of medial elis. ‘The atructuro of the male һурору- 
rium of the present бу is entirely as in the genus, and there 
ean be no question as to the systematic position of the species. 


Allied to xebulosa; general colocacion brownish аек; an- 
tome with basal five segments yellow, the remainder black; 
femora blackened outwardly, with a narrow. pale yellow, sub- 
terminal ring; Ubie dark brown, the extreme base and tip pale; 
tarsi brownish yellow; wings cream-yellow, with a heavy clouded 
brown pattern, melding three virtually complete crossbands on 
the basal third; all veins ab wing margin with large clouds; 
Ra some distance hofore fork of [a.i ell M, longer than its 
petiole; anal veins strongly curved to margin; male hspooygiunr 
"with busistyle terminating in a slender blackened spine. 

Male.—Length, about 48 millimeters; wing, 5. 

Rostewm and palpi black, Antemut 1G-sexmentsd; seape, pe 
diel, and baal throe flagellar sogmonts light yellow, the re. 
mainder of flagellum black; flagellar segments becoming long- 
cylindrical, with long conspicuous vertieils that exceed ће seg- 
ments in length. Head brownish Mack, the anterior vertex 
paler. 

Mexonolum slmost uniform brownish black, the surface pol- 
ished; humeral region of præscatum reatriclediy obscure brown- 
ish yellow. Pleura brownish black, with a silvery longitudinal 
stripe across the dorsi] sternopleurite and ventral pterorle 
ending before the halteres, Halleres with base of stem and 
the knob yellow, the remainder of stem ducky. Legs with the 
coxe and trockanters obscure yellow; femora obscure yellow 
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vasaily, passing inte black at (on Lorelegs) or beyond (middle 
and bind lers) midiength, with a narrow, Hight yellow, subter- 
minal ring placed at about its own length before the blask apex 
tibiæ dark brown, the base very narrowly, Ihe tip a Tittle marc. 
broadly, whilened, the subbasul portion of the segment a little 
more intensely darkened; tarsi brownish yellow, the terminal 
two segments darker. Wings (Plate 1, fig. 17) obseure eram- 
yellow, with а heavy clouded brown pattern, including three nar- 
row, virtually complete erossbands on proximal third, the fist 
атат, the third oxtending from costa opposite origin of Rs 
to end of vein 24 A: on central portion ef disk, these bands 
more diffuse and interconnected in cells M and Си: other more 
isolated, dark costal spots at Sc, Re, and lip of Rus the letter 
Lwa inelosing a small pule spot, behind becoming conftuent and 
эшйизїпк the entire cord; other small cloads at outer end of cell 
dst M. and fork of М; a svies of marginal brown clouds al 
ends of all longitudinal уой, ematlost on Rus and My, becoming 
progressively larger behind, most extensivo on (he пы] veins: 
proximal third of cell R, clouded; veins pale, darkened in the 
suifused areas. Rather restricted macrotrichia in outer cells of 
Wing, inelucing cell Ry beyond vein Rz, and in the outer ends of 
velis Ra tw 2d Ms, inclusive, Wings (male) widest opposite the 
end of ceil 1st A, Venation: Se. removed to some distance from 
the tip of Ria: Ro oblique, somo distance from fork of Ranj 
tips of veins Es and R, Lent vather strongly cephalad, of tho 
medial cubital, and anal veins, strongly caudal, especially the 
last; basal section of M, reduced to а point, narrowing the 
vase of cell Ist Mo, rem correspondingly lengthened; cell М, 
Jooper than its peticle; necu aboul one-half its length beyond 
tite fork of М. 

Abdomen black; hypeysitiem a trifle paler, mone brownish 
black, Male һурору ит (Plate 2, fir. 31) with the basistyle, 
о, terminating abvuptiy in a slender blackened spine. Outer dis- 
style, od, slender, with two outer, terminal, curved spines and 
an inner slealght point. 

Pabitel—Assum (Khasi Hits). 

Holotype. wale, Chermpanfi, altitude 4,000 to 5,000 feet, Aue 
sus, 1985, af light (She). Paratopotypes, mates. 

‘The only near ally of the present бу is Adelphomyia (Adel 
womgia) nebst (de Meijere), of western Java, whieh has 
the venation of the radiel and medial fields almost the same us 
in the insect under consideration. This шет species differs 
Most evidently in the details of patern of the legs and wings. 


us Alerander: Tipalide from Eustorn Ама, ХХХШ 198 


From de Moljcre's figure of the type of weluelma,” it appears 
that in this species the macrotrichin of the cells of the wing are 
more numerous and that the anal veins are not strongly curved 
into the wing margin. It is certain that the genovie name Ory- 
«зема, proposed by de Meijere for this tly, mast tall as a strict 
synonym of Adeiphompia, the male hypopygtum being o 
distinctive. 


ly 


AADRRANOPERAGHA! МЛ ИШАН ЧАТА эк ner Aiste 3, ©. 
General colpracion of mosonolum reddish brown, the poste- 
tior selerites end the pleura more blackened; antenne Hack, the 
pedicol and first flagellar sogmont yellow; legs yellow, tie fe- 
mora with a very indistinct darker sublorminal ring; wings 
broad in male, narrower in female, pale yellow, heavily pat- 
terned with dark biowa, the areas restricied to the vicinily of 
the veins; markings along cord and at бае supernumerary cross- 
vein im cell Ra more extensive and subtended on either sido by 
smaller desk dots; в series of subterminal brown spots in cells 
1, to 2st A; abdomen Маек, the bypopygium more brightened, 

‘Mote—Length, about 5.5 millimeters; wing, б. 

Female. Length, about 6.5 to 6.8 millimelera; wing, 6 lo 62 

Rostrum and palpi black. Antenne short in both sexes; scape 
Hack; pedicel and first flagellar segment light yellow; remainder 
of flagellum black; flagellar segments oval, becoming more slen- 
er and elongate outwardly. Head black. 

Pronotum dark brown. Mesonotal proscutum reddish brown, 
darkened in front and on sides; sentum reddish brown: scutel- 
Tom and pastnotum dark brown, spavsely pruinose. Pleura black, 
Halteres weakly suffused witk dusky, the hase of stem restriet- 
elly paler. Legs with the соха brownish Mack; trochanlers 
observo yellow, the tipa narrowly darkened; femora yetlow, with 
а narrow and very indistinct darker ring just before the tip; 
remainder of legs yellow; seta of legs very long and conspicuous. 
Wings (Plate 1, fig, 18) much broader in male than in Temale, 
in the former widest opposite the termination of vein 2d A; 
ground color pale yellow, the basal calls slightly washed with 
dusky; a heavy dark brown pailora that is chiefly confined to 
the vicinily of the veins, the interspaces being immaculate; the 
chiet markings are as follows: Fostarcular; origin of Rs; along 
cord and centering about the supernumerary erossveiu in cell 
Pa, these markings narrowly bordered by yellow and subtended 
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on either side by smaller spots; outer end of cell ist Ma and fork 
of M, restrictedly darkened; a series of small subterminal spots 
in cells R, to lat A, respectively, placed just cephalad of the 
vein and slightly back from the margin, the vein beyond this 
Point more heavily darkened to the wing border ; extreme axilla 
weakly darkened; veins pale, darker in the clouded areas. Ve- 
nation: Suporsumorary eroasvoin in cell Ry oblique, placed at 
near two-thirds the length of cell; cell My shallow, subequal to 
its petiole; cell Ist Mo subrectangular, a little widened outward- 
ly; m-en about one-half its length beyond fork et M; vein 2d 
A bent rather strongly to border, simple in both sexes. 

Abdorren black, the hypopygium mere brightened. Male hy- 
popygium (Plate 2, fig. 32) with the outer dististyle, od, nearly 
straight, unogually bidentate at tip, the terminal spine much 
atonter and more strongly curved than the aufer subapical one 

Habitot—-Assam (Khasi Hills). 

Holotype, mete, Cherrapanii, altitude 4,000 to 5,000 fect, Au- 
gust, 1935, at light (Sirear), Allotopotype, female. Parstopo- 
typos, several demales, 

The nearest relative of tho present Пу would appezr to be 
Limnophila (Dieranophragme) vonwetipennis Alexander (pal 
chripennis Brunetti, preoceupied), of the eastern Himalayas. 
‘The present species is distinguished by the simple 20 anal vein of 
both sexes and the nature of the wing pattern, especially the 
geminzte smaller spots subtending the larger dark areas along 
the cord and in the outer redial fold, It seems virtually certain. 
that Brunetti had two species confused In his original descrip- 
tion. The tee venustizunnds in discussed in some detail below. 

Dieranopkrama pulchripemaie Beber, Paone Beit. India, Dip. 
Nonatecera (1912) $24 (preoccupied in Limmaphils). 

Linnhe (Dieranophragma) verustipenmie ALEXANDER, Insce, Dn. 
жай. Monet. © (1921) 180. 

Sovoral females that I am zeferring to this species are from 
Cherrapunji, Khasi Hills, Asam, altitude 4,000 ie 5,090 fect, 
taken at light, Aurust, 1925, by Mr, S. Siream Tho wings of 
the female are much narrower than in the males, while the 2d 
апа] vein is simple. In the males of the type series of pulchri 
pennis vein 24 A is forked near its outer end, as described by 
Edwards * und shown by a paratypical specimen in my collection. 
‘The proximal spur of this fork js surrounded by the most basal 
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of the marginal darkened areas of the wing. Brunetti describes 
the thorax as being dark-colored, but the ground color is dark 
brown, the surface chiefly covered by more reddish brown 


stripes. 


FRINTEPORLIL (MONONA) SUDTESERA ap. ner. Mots I Sp. 18. 
Allied to tenera; general coloration of mesonotum almost uni- 
formly dark brown, the scutellum clear yellow; femoral tips and 
dibial bases narrowly but censpicuowiy whitened; tibial tips 
broadly and conspicrously srowy white, the amount including 
approximately the distal fourth of the segment; tarsi snowy 
white; wings pale gray; veins Ri», Eo, and Ra., subequal; inner 
end of cell Rs Iving a little more distad than that of cell My, 

Female Length, about 3 millimeters; wing, б.З. 

Rostrum chseure yellow ; palpi dlae. Antenne Black throngk- 
out; flagellar segments oval, the outer twa segments shortei 
verticils shorter than the segments and only a little more conspie- 
wots than the normal pubescence, Head dark gray; anterior 
vertex reduced to a linear strip, 

Pronotum above dark brown. Mesonotal praseutum and set 
tum almost amiformly dark brown, the modinn area of the lutter 
a little paler: scutellum clear light yellow, the parascutelta slight- 
ly darker; postnotim yellowish brown. Pleura with the dorsal 
and anterior sderites infuscated, the posterior portions adjoin- 
ing the wing vost mote yellow. Halteres dusty. Legs with the 
com brownish yellow, the fore coxæ a trifle darker; trochanters 
yellows femora dark brown, tho tipa rather narrowly but con- 
Spieucasly white, the amount subequal on all legs and involving 
approximately oneninth of the segment; tibie dark brown, the 
bases narrowly but conspicuously white, in degres about one-half 
аз extensive as the femoral tips, passing gradually into the dark 
ground color; tibial lips broadly, conspicuously, and abruptly 
sowy white, including approximately one-fourth the total length 
of the segment; tarsi snowy white, the terminal segment weskly 
darkened; tips of posterior tibie very slightly enlarged and with 
the snowy-white vestiture more erect and conspieuoas; posterior 
demora with about ten small spines In a lincar row near base. 
Wings (Plate 1, fig. 10) relatively narrow, uniformly pale gray, 
cell Se a trifle darker: veins pale brown. A seailered series 
of about eight trichia on vein Re Venation: Sc, ending just 
befere the proximal or cephalic end of Ra; Rs a li'tle longer than 
the basal section of Ка and about in alignment with it; Rase 
Jong, gently sinuous; Eus Re, and Raa subequal; Ra oblique; cell 
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1st M; gradually widened outwardly; innen ond of сей} R; lying 
a trifle more distad than that of ecl] My; men close to fork of 
M; apical fusion of veins Cu, and Ist A relatively extensive, 
longer than the basal section of Мы. 

Abdominal tergites dark brown, the basal segments a little 
paler; sternltes obseare yellow to brownish yellow. 

Habitat, —Acsam (Khasi Hill). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, Au- 
gust, 1935, al light (Sirear). 

Ey all keys to the Oriental species of Trentopahtie the pres- 
ent Пу runs to Trentepohlie (Mongoma) tenera (Osten Sacken), 
Irom which it differs in the coloration of the legs and the vena- 
tion, especially the langih of voine Brew basal meetion of My, and 
apical fusion ef Cu, and Ist A. Brunetti placed his species 
pallidiventris * as a synonym of tenors, but this is evidently ап 
error. The species has the femora urifarmly darkened beyond 
the base and tho tibie whilened only at the tips. 

YHESTEPOBLIA (MONCOM) WALSTIANA эр. ти. Pied, 

‘Thorax entirely orange, immaculate; antenne Hack through- 
out; head gray, the posterior portion of verlex and the occiput 
paling ta brown; halteres pale, the knobs light yellow; legs 
brownish black, the tips of tibise and the tarsi paling to yellow; 
wings whitish subhyalivo, the prearcular and costal бед clear 
light yellow; a restricted dark pattern, including the wing ti 
abdomen bleck, the segments restrictelly variegated by yellow. 

Fomale——Length, about 10 to 11 millimeters; wing, 9 to 10. 

Rostrum dark brown to black; palpi black. Antenna with 
seape and pedicel dark brown to black: flagellum black; flagellar 
segments cylindrical, relatively elongate. Front and anterior 
vertex light gray, the posterior vertex dark gray in front, paling 
to brown behind and on the orcipul; anterior vertex reduced to 
a narrow strip, its posterior portion strongly caritate, the ridge 
continued esudad onto tho posterior vertex, 

Cervical seleriles light brown. Pronakum and mesonotam uni- 
Jormly bright orange, the pleura а trifle more yellow. Halleres 
obscure brownish yellow, the base of stem narrowly yellow, the 
apex of knob clear light yellow. Legs with the coxe and tro- 
chanters vollow; femora dark brown 19 brownish black, the ех. 
‘treme bases vaguely bríghtenod; tibie pale brown to brownish 
Fellow, becoming brighter at outer ends, the forepaiz more ox- 


Fauna Brit, India Dip. Nematoeoia (1912) 481; Ree, Indian Mus. 15 
ass) anm 
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tensively brightened; tarsi light brownish yellow; femora witi 
about four to twelve small erect spines, fewest on posterior fe 
mora Wings (Plate 1, fig. 20) whitish subhyaline, the prear- 
etlar region and cells C and Se clear Hight yellow; ctigmal aron 
small and restricted, triengular in outline, brownish yellow: 
wing tip narrowly infuscated, including cells Ry to 24 Ms; veins 
Re, cord, and Cu narrowly seamed with brown; veins brown, а 
little darker in the clouded areas, clear yellow in the favous por- 
tions. Venation: By a short distance before fork of Rau ЙЗ ce- 
Thalis or proximal end faint to ill-defined in the stigmal arca; 
basal section of M, slightly angulated; m-cu close to or shortly 
before fork of M; apical fusion of Cu, and Jst А punetiforn. 
Abdomen chiefiy black, with faint bluish reflections, the dor- 
sopleural region pate; lateral margins of tergiles and basal lateral 
spots on sternites restrletzdly yellow; in cases the sternal pale 
spots ars more extensive, forming nenily complete crossbands on 
the basal rings of tho sogmonts. Ovipositar und genital seg 
ment deep yellow 
Habitat Sumatra. (south). 
Holotype, femule, Bockit Јат, Benkacien, altitude 1,000 to 
2000 feet, June 11 to 15, 1935 (Walsh), Paralopotype, sex 
Y take great pleasure In raming this beautiful crane fiy in 
henor of the collector, Mrs. M. E Walsh. The nearest described 
specias is Vreatepohtia (Mongoma) avricosta Alexander (weat- 
em Java), which differs conspicuously in the coloration of the 
body, and the details of pattern of the legs and wings. 


General coloration of thorax black, the lateral and meral 
Portions of prescatum yellow; halteres brownish black; femota 
and biz brownish black, the tips of the latter and the tarsi 
pating to yellow; wings whitish subbraling, the preareular ard 
costal regions mor conspleuously brightened; а weak darkened 
Pattern, including the wing tip, stigma, ant seams along ve 
Ca and origin of Re; abdomen black, the bosal rings of the in- 
termediate sternites nerrowi obscure yellow. 

Female.—Length, excluding bead, about $ millimeters; wing, 
та. 

Head broken. 

Cervical sclerites blackened. Presolum brownish black above, 
‘obscure yellow basally on sidos, Mosonotal preseutum obscure 
yellow on humeral and lateral portions, the entire diste covered 
by three confluent brownish black stripes that erosa the suture 
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and include the seutal lobos; scutellum and postnotum brownish 
black, Pleura brownish black, the dorsopleursl membrane and 
meral region а little paler. Halteres brownish black, the base 
of stem narrowly yellow. Legs with the fore and middle coxe 
luck, the posterior созге and all trochsnters absoure yellow; fe- 
mera brownish black, the extreme bases restrictedly brightened ; 
tibize black, the distal ends paling to obscure yellow or brownish 
yellow; armature of legs including & series of four long ercet 
sete on distal fourth of posterior tibi, Wings (Plate 1, fg. 
21) whitish sudhyaline, including the preareular region and basal 
halt of costal feld; outer portions cf colle C and Se a little more 
yellowish; stigma conspicuous, dark brown; wing tip weakly 
and rather narrowly infuseated; narrow but eonspienous brown 
seams along vein Cu and at origin of Rs, the remainder of cord 
very insensibly darkened; veins brown, paler In the costal and 
prearcular Sede, Venation: R; about one-third its length be- 
fore the fork of Ra. m-en close fo fork of KT; inrer end of cell 
Ma a little more besad than that of cell Rs; apies? fusion of veins 
Cu, and 1st А punetiform. 

Abdomen black, the pleural membrane paler; basal rings of 
intermediate sternites narrowly obscure yellow. | Ovipositor and 
кола! sogment yellow. 

Habitat. Sumatra (south). 

Molotyze, female, Tandjong Sakti, Benkoelen, altitude 1,650 to 
‚090 teet, June 11 to 20, 1935 (Walch), 

Trentepollia (Mongoma) ephippiate is allied to species such 
as Т. (М.у auricosta Alexander, T. (M.) flartecil/s Edwards, Т. 
CM.) hamanien Alexander, and T. (M) walhiena np. nov., di 
fering conspicuously in the coloration of the body. The black- 
ened discal saddle of the mesonatal preseutem is distinctive, 
TRENTEPOUSIA CTREXTRPGHLIAD STREPENB ap, nor, Plata 1, Ar, 3 

Size very largo; legs long and powerful; general coloration 
ferruginous yellow, the thorax unmarked: head gray, the vertex 
strongly carinate; legs yellow, the femoral tips, tibial bases, and 
tibial tips conspicuously blackened; wings pale yellow, Ше costal 
and outer radial fields moro saturated yellow; restricted dark 
seams on veins Ra, basal scotion of Mh». m-en, and fork of Б, + 
Мыз; abdomen yellow, ihe subterminal segments slightly infus- 


Length, about 8 millimeters: wing, 7. Posterior leg, 
femur, 12; tibia, 12.5; tarsus, В, 


Rostrum obscure yellow: paipi brownish blask. Antenne 
brownish black, the scape a litle brightened: flagellar segments 


a 
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cylindrical, with dense dark pubeseance. Head gray; anterior 
Vertex narrow, the carina conspicuous, 

Cervieal selerites obscure yellow. Thorax entirely ferrugi 
noxsyellow, the surface somewhat polished. Halteres yellow 
throughout, Legs with the coxe and trochanters yellow; fe- 
mora yellow, the tips rather broadly and very conspicuously 
blackened; tibie obscure yellow, tho haces narrowly dorkenel, 
the tips brordly blackened; tarsi brownish black: legs unustally 
long and powerful, as shown by the measurements given above; 
femora with scattered erect setae over the entire length. Wings 
(Plate 1, Ag. 22) pale yellow, the costal and outer radial field 
more saturated yellow; а restricted dark pattern, Including a 
arrow brown seam on vein R, and somewhat darker scams on 
posterior cord and fork of RM»; veins yellow, darkened in 
the clouded areas. Venation; m-cu shortly before fork of à 
distal section of Cu, strongly arcuated, its apical fusion with Ist 
А slight. 

Abdomen yellow, the subterminal segments slightly infuscated. 

Hebitat—Sumatva (south). 

Holotype, male, Tandjong Sakti, Renkoolen, altitude 1,650 to 
2,000 feet, June 21 to 30, 1935 (Walk). 

Trestepohlia (Tvontepohlia) strapens is the largest species of 
the subgenus so far made known, as is well shown by the leg 
measurements given above. IL Is allied to 7. (Т) holozantka 
Alexander and T. (T) megregori Alexander, especially to the 
latter, differing especially in the major size und in tho distinctive. 
pattern of the wings. 


XBOLIPPIEDR RARIUS ав new Ps 


Belongs to the gracitis group and subgroup; general coloration 
brown; antenne (male) short: wings brownish yellow, the ma- 
eroirichia dark brown; abdomen dark brown, the hypopygium 
more yellowish; male hypopysium with all three lobes of basie 
atyle obtuse at tips, with sete throughout their lengths; three 
dististzles, all simple rods that are very markedly sinuous, the 
lips acute or stbasute; intermediate and inner stylos with spi- 
лаја on distal third, 

Male — Length, about 3.8 millimeters; wing, 4.4. 

Rostrum dark brown; palpi black. Antenrse (male) short, if 
Dent backward ending Таг before the wing root; scape and ped- 
cel light yellow, flagellum dark brown, flagellar segments short- 
eylindrical, with long conspicuous verticile, Head dark brownish 
stay. 


200 The Philippine Journal of Science 


Pronotum brownish black, Mezonotal prascutum dark brown, 
with a faint reddish czat, somewhat darker colored laterally and 
on extreme cephalic portion; scatum and scatellum brown; nie- 
diotergite darker colored, Pleura dark brown, with a vague 
paler longitudinal stripe across the dorsal sternopleurite and ven- 
tral pteroplearite, beginning behind the posterior соха. Hal- 
teres pale yellow throughout. Legs with the cox and trochan- 
tors brownish yellow; remainder of legs brownish yellow, with 
dark-colored воба that obscure the ground; outer tarsal segments 
mote uniformly dark brown. Wings (Plate 1, fig. 23) with а 
strong brownish yellow tings, the veins darker brown; macro- 
trichia dark brown; costal fringe Jong and dense. Venatton: 
about opposito тта; m-ew about one-half tho petiolo of cell 
Mas vein 2d A ending opposite caudal end of men. 

Abdomen dark brown, the large hypopygitm more yellowish. 
Hals hypopysium (Plate 2, fg. 83) with all three lobes of kasi- 
style, 8, simple and nouspinous, with sete to their tips. Tiree 
dististales, the outer, ой, e strongly sinuous, slender rod, Из is- 
tal thini straight; intarmediate stylo, md, a simple rod, its distal 
third very strougly bent and thence nartowed into a spine, this 


portion of style beating a linear row of stander teeth; inner 
Style, id, а strongly curved simple rod, its dislal third with a 
series of Live or six strong spindles. Phallesorate plate oval im 
outline. 

Hebilat—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5.000 feet, Au 
mast, 1655, at light (Sircar). 

The Molophirs fauna of tho Himalayan region is still tery 
poorly Knows. From Ше few species hitherto deseribed the 
present Ay is readily told by the unusually largo and complicated 
mate hyponysium, in conjunction with the skort antano of the 
male sex. The most generally similar species seems to be Mo. 
lephitus genitalis (Brunetti), which has the male hypopysiom 
of entirely different conformation." 
золота слазбопашдш) Mesones 

General coloration of mesonotal praseutum dark brown, the 
latera! margins gray; rostrum much shorter then the wings an- 
terior vortex wide; legs brownish black; wings pale gray, veins 
lisht brown; no macrotrichia on Rs or its anterior branch; ab 
Зотаев brownish black; male hypopygiom with the eististyle Pro- 


Edwards, T. W., Ra 


indian Mus. 25 (1929) 300. 
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duced into a iong, straight, apical point, on outer margin at 
rear one-third the length bearing a pale fleshy spine. 

‘Male.—-Lonath, excluding rostrum, about 6 millimotera; wing, 
53; rostrum. 3.6. 

Rostrum much shorter than the wing, black throughout. An- 
tenne black, the first segment a little pruinose but not at all 
triitened, Head brown, tho front, anterior vertex, and broad 
ior orbits light gray; anterior vertex unusually broad, aj 
proximately one-third the width of tho head at this point, or 
equal to the visible diameter of either eve, 

Pronotum dark brown. Mesonctal prescutum with the dor- 
sum largely occupied by tres, eonfiuent, dark brown stripes that 
restrict the dull grey ground color to the humeral and Jeteral 
portions; scutal lobes dark brown, tho median area more gray- 
ish; soutellun and postnotum gray. Ploura Bieolorona, the dor- 
soplenral membrane and dorsal sclerites rauch darker than the 
sternopleurite and moral areas, the dark color continued caudad 
beneath the wing root and including the lateral and caudal 
portions of the medistergite. Halteres otscure yellow. Legs 
with the coxa gray; trochanters yellowish brown; remainder of 
legs brownish black. Wings (Plate 1, fig. 24) with a uniform, 
rele gray tinge; veins light brown, No maerotrichia on Bs or 
its anterior branch; posierior branch with a series of about 
twenty on distal section of vein Rs; seven or eight trichia on 
eater section of vein Mie, Venation; Sc, ending just beyond 
origin of Кэ, the laiter a little more than one-half as long as Нн 
gonty sinuous anterior branch; т-с close Lo fork of M. 

‚Abdomen brownish black, the hypopygium very little brighter. 
Male hypopyziom (Plate 2, fig. 34) with the basistyle, b, pto- 
vided with a blunt lobe on mesal face near base, this lobe tipped 
tl. numeroas long coarse sot. A sitigle, cnilrely pale disti 
style, d, produced inte a lang straight apical point; om outer 
margin at ләде the basal third with a slender, gently curved. 
fleshy spine, Arms of sdengus, a, relatively short. 

Habitet.— Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitwle 4,090 to 5,000 feet, Au- 
gust, 1930, at light (Sircur). 

Tozurkinu (Cerctocheiue) mesorhyneha is readily told from 
т. (C) bresifioms (Bronatti), likewise from Assam, by the 
vid: anterior vertex, short rostrum, uniformly darkened anten- 
am, and darkened abdominal steraites. I have provided belo 
a redescription of the holotype specimen of brerafrons. 
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Conèhoraz bresifrena BRUNETTI, Rec. dian Mus, 15 (1018) 200. 

‘the holotype, a female, was taken above Tura, Garo Hills, 
Assam, altitude 3800 to 8,900 feet, August, 1917, by Dr. Stan- 
ley Kemp. lam indebted to Dr. H, Singh Pruthi for the oppor- 
tunity to reéxamine this specimen and have provided additional 
notes concerning certain critical points. 

Fentalo-—Length, excluding rostrum, about 7 millimeters: 
wing, 63; rostrum, about В. 

Rostrum clongate, exceeding the remainder of boly, black 
throughout. Antenna black, the small scape obscure yellow. 
Anterior vertex very narrow, only а little wider than the 
‘antennal pedicel, the sides concave; head beneath ы little wider 
than on the vorlax. Head brownish gray, the anterior vertex 
ard orbits clear light gray. 

‘Mesonotum dark brown, the humeral region and narrow lateral 
margins of the prescutum brighter; median region of the scutam 
paler than the lobes.  Plenra dark dorsally, the dorsal portion 
of the sternopicurite more brownish yellow. Haltoros relatively 
short, dasky. Lega dark brown, the femoral bases restrictedly 
paler. Wings with a faint brown tinge; veins dark brown, Ma- 
erotrichia of veins relatively abundant, there being a series of 
about five on Rs; apparently lacking on the distal section of 
Bj а single puncture of Raz Shortly beyond origin; a series 
of at leset thirty trichia on distal section of Rs; about eight on 
basal section of Ra. Venation: Se, ending about opposite two- 
tthe the length of Rs, Se; before the origin of Rs; Rs and the 
two sections of Rs in sinuous alignments Regs relatively long, 
ending beyond the level of rm: cell Ist M; closed, relatively 
large; m-cu just beyond tbe fork of M; approximation of veins 
Са and tot A rolatively light, 

Abdominal tergites dark brown, tke s.ernites yellowish brown: 
genital segment obscure brownish yellow. Ovipositor with the 
tergal valves very long and slender, the basal three-fourths or 
more straight, the apex gently upetrved; external valves more 
compressed, hora-colored. 

‘The sides of the anterior vertex are strongly concave, not con- 
ух, as indicsted by Brunetti. Two of the figures given by 
Brunetti (be. cit, pL 8, figs, 12, 13) as representing Teucholabis 
corgusticapitis Brunelti pertain to a species of Ceratocheilus, pre- 
sumably С. tatifrons (Brunetti). 


ILLUSTRATIONS: 
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j. Pid (Seknmurtic} modica sy. коа venation 

Tonie Gebunmelia) pergrata sp. nor, метал. 

Tipula (Pestipler) tata вр. mov, venation 

Limonia (Geranomyia) momenta sp. zov veantion 
Linoria (Geranonia) offemeta sp. vor-, venation 
Astocha (Anlocha) plunbes sp. nov, yamtiom. 

Astoche (Atocha) basioena sp. nov, venation. 

store (Antocha) serhata sp. nor. venation 

Аму (Antocha) sparsipundata sp. not, vmtin: 
Амоа (Orimerguin) presextalis sp. nov, venation. 
eins (Wetten) lectus sp. nov. хатат 

icis (Helias) sectis sp. mor, renation. 

Orimarga (Orimarga) distivensia sp. nos, venation, 
Orimerga (Orimarga) кичә, ip. we, venation 
Nippetompia khaviana sp. nov, venation. 

Adclphomula (Adelphongio) баета sp. nov, venation. 
‘Asctivompia (Adeiphenyia) eximebidoro Sp. nov, venation. 
Limnepkia (Dicranophragma) multigeminata sp. nov, venation, 
Trentepohlia (organo. subtenere р. nov, venation 
Trentepohlia (Mengen зекибе эу. nov., venation. 
Trentepoltia (Mongoma) ephipniata sp. rov, venation, 
Trentipoßlin (Trentepollio) зберете sp. nor, vention, 
Aroluphiba uaskua Sp. nor, западот 

Tozorkina (Ceratocheilus) messrhrnehu sa. mov. veration 
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Yt. 25, Тура (Sehammetia) pergrata кр, nov, malo hypopsaium. 
28. Limonia (Geranomyia) fumiwarginate ap. nov, malo hypopyeium. 
2% Амона (Amtacka) Базеле sp. vor, mals hypapprium 
26 Antocha (Antocha) rerestt эр. mov, male hyponyarum, 
36, Nippmomyia khaaiana sp. not, male hypopsziun. 
BO, Adetgemris (ddelphorapio) усні sp. nov male hypopyeium 
BL Adelphomyia (Adelpiorvia), subacbacosa sp. nor, mate hypopr- 

ziun. 

за, Limpie (Dieamplaagno) wmdkigeminate sp. nor, male hypo 
33, Molophilis Kknsicus ap. nor, male hynopygium. 
4. Тагөтһент (Cerntacheikse) mesoräyneha sp. tov, wale урору- 
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PLATE Y. 


NOTES ON PHILIPPINE MOSQUITOES, VI 


THE PUPAL CHARACFEDS OF ANOPHELINES OF THE 
SUBGENUS MYTOMYTA 


By F. E. Basas 
Oj the Esran of Haste Moni 


The materia upon which this paper is based was collected 
main in Luzon, Anonhelen parangensis and one А. indefinitus 
found breeding with purangensis are from Davao, ¿líndanao; 
and two A. minimus yar. faxirostris are from Hbuyat Islands, 
Tatancs? 

Among Philippine Anopheles some closely related varieties 
and species are easily sopar.ted in the egg stage (as the local 
varieties of sizensis) ; others are very dificelt if not impossible 
io differentiate Uy the characters of the eggs, but arc readily 
separated by the charuelera of ‚he loro (euch as Anopheles 
rema. var. wiyerrimuts and A, Лунае vax. lester’) ; while 
still otters, which are very ruch slike in the larval stage, Dos- 
sess marked differences in the pupe (ав А. Ayrommes var. psen 
dostuencia and A. регеа var. lestori; or A. leucosphyrus and 
Teneeuphyrus var, balabacvnaia). Te would scam, theroloro, 
that the eonelusions of Hackett (1984, 1985) and other European 
workers with regard to the reliability of egy characters (beezuse 
they are gonctypie in nature) in the differential diagnosis of 
the varieties of maculipes, and the claim they make that 
morphological differences in the larvae and adults aro unstable 
(therefore, unreliable) hecanse they can be so modified by en- 


зы the many persons and enbttes mentioned in the previous paris af 
ioco Notas, E have to ad Major G. C. Dunbar, formerly Health Adriens 
to the Governor Genaral {now Hich Commissioner), wto gave ta the Tau- 
aria section of dhe Buscas ot Health specimens of А, minimas var. Revie 
ventris, which the Major ims! collected За the аманат end Me, Andres 
Nano, eivitisn feld director ef tho malaria control week at Iwahig and 
Davat Penal Colonies, whe kindly gave me specimens cf maruagenste and 
other rare spectis from Palawan and Mindanao Island 


E 
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all stages, whenever possible, should be the basis of classification. 
Unlike the species of the subgenus Anopheles, which can be 


Key 10 groups of the mbgenee Aysanyle, based or prpal characers 
1. Paddle baie sort, statght; АСУП blant, at most 0.4876 mn, оой, 


ялау much shorter Group Neomyzomyia, 
Paddle hair long, arved; AVIT distinctly pointed, nt lesst 1.9615 mm. 
long, usually much longer à Pann $ 

2, Hair ОЦІ branched moro than 10. ШП бр Myenqio 
Maie C-1£ branched loss than 10. 20:8 

3, A-VI and A-VIL more than halt the lengths of segments VIL and VEIT, 
searestively (at trast 0.6 mun Jong, usually much Junger); KE as 
Simple, sometimes арба into 2 Goo. Pertenencia. 


AVL and A-VIL bai or less the longis of the sustooding segmenta, 
sesperivey {at mast oss than 0.6 mum longe, usually much shorter) | 
K-I wanally Ebranekod, zanga 2 у Da Group она, 

In Tablo | the variations im the branching of the different. 
hairs are shown, 

The scheme used in designating the haivs and other parts of 
{he pupa is shown in Plates 1 and 2. This is adapted from Se- 
nevet (1930-1952) as modified by Christophers (1958). Refer- 
ence to the metathorax fs by the capital letter “M” and to the 
Abdominal segments hy Roman numerals, Ны on the meta- 
thorax and abdominal segment I may be referred to without 
the “М” or the "I" as E, Т, ete. or they may be written R-M, 
1-1, ete, The spines and other haivs are referred to with the 
corresponding segments as A-II, B-V, ete, hut C'- VI may be 
Tghten merely C', because this hair is present only on segment 

1. 

In the subgenus Myzomyia bair S is invariebly branched and 
is the shortest and most internal of the throe hairs situated at 
the anterolateral border of abdominal segment I. Tt is posterior 
to T bat anterior to 17 in position. Senevet's conventional il- 
lusteations for subpictus Grassi and vagus Dönitz (1931, p. 
40 and р. 74, respectively) are somewhat misleading, especially 
Бетке his corresponding deseriptions (p. 41 and p. 15, respec- 
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tively), “S, moyenne, 3-4 branches” for subpietus, and "S. . 
tres longue of simple” for vagus, do not agree with his lüustia- 
tions. In а subsequent paper (1992) the character of 3 for 
vagus which Senevet presents is more in agreement with that 
for vagus var. linosus of the Philippines, although the unusual 
simple S and -branched 7 of his specimen No, 4 have not been 
duplicated by any of the many specimens I have examined of 
the local species of the group Peeudo»ytmpiu. 

For the local species of the subgenus Myzomyia the characters 
of A, B, and C are of specific and group values in many cases; 
in some very closely allied species A atone indicates diferences 
between the forms. Branching of A, particalariy A-VIL, fs 
common to all species except one in the group Neomyzomyia: 
while splitting into two of A-VIL in group Muzomiia (especially 
in mengyanus) occurs with euch frequency as to be considered 
а normal, though less common, peeuliarity; but in the other 
proups—Neocollia. and Psexdtonycomyis—tuls happens very 
rarely and may thorefore be taken as an abnormality. Duplica- 
tion of a spine sometimes ocears. Normally there is a progres- 
sive increase in the length of the spines from the anterior to the 
posterior segments, the longest being A-VIL. Sometimes, how- 
ever, A=VI and, more rarely, A-V are as long as er even longer 
than A-VIT. Again, a spine that is ordinarily short may attain 
a length entirely beyond its normal proportions, or vice versa, 
But such abnormalities affect, ze far as I have noted, only the 
spine of one side of а segment. Group Preudenyennyia pes- 
sesses the longest spines, as can De seen in Table 2, 

OF the parts of the paddte, the denticles (their relative sizes, 
an the extent of the external border they occupy), the pres- 
enc or absence of accessory denticles on the anterolateral bor- 
der of the paddle, and the length of the paddle hair are useful 
In differential diagnosis. 


GROUP NEONYIOMYIA 


(Exsloding kolumbuganensie of which we have no pupal 
material.) 

As mentioned by Christophers (2933), and others, this group 
differs greatly from the other groups in the subgenus Afyzo- 
туа, and le similar to the subgenus Axophetes In having short 
paddle hair, and short, blunt spines. 
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Curiously, eristatus, which is different in the larval stage from 
Ue other species cf the group, does not, In the pupal stage, 
possess any peculiarity (hal will readily segregate it from the 
rest. Cn the contrary, var. halabacensis whose Пата is vory 
muck like thet of leucosphyrus can easily be recognized in the 
pupal stage, for its relatively long spines, particularly those on 
segment IV. By average values A-IV of var. baledeeowsis is 
‘about four times as long as the corresponding spine of the other 
species. Except in dessus, brauchings of Ihe spines are 
usually found at least on А-Х. Branchinge on А-У to АУП 
are usually present in var. balabacensis, cristatus, and kochi; 
oceasional branching is present also on A-IV of var. balaba- 
censis, while sometimes leucospliyres does not kave any branches, 
even on A-YIL By normal occurrence and by average values, 
the spines of tochi and tessellatus, especially those on segmente 
Y and VÍ, mre shorter than thoss of the other species under 
the group. 

For the related lencosphyrus forms the reader is referred 
to part IV of these Notes. 


Key to the speciet of group Мет 


3. A-IV at least 0167 mm tong, шшш Tonger. 
ancetplyras var. taladacensia 


луй, based on pupal charatert 


AIV much Jose than O07 mm long z 
® A-Y at казе 22 mm long, ustully much longer E 
А-У much Tess than 02 mm bong. ND 
3. At ан АМТ and AVII with branches у. LT ream. 
Branchings of spines, if present, only on ALU nen Моон. 


and proba эне ваду va vp 
A © role MY and рст Отава 3 am Ede ne 


Te 
© branched E ta 8; ЯЗУ and AVI branched 8 to 42 and 6 do 10. 
espeetlvely a анана 


GROUP MYzOMYIA 


‘The tree species of this group are hard to separate in the 
pupal stage. By average values in lengths of the spines it may 
be possible to differentiate mengyaxus quite readily, but average 
Values have vory limited practical wsefuMess. The following 
key is offered merely as a general guide iu differentiating the 
pupæ of the three species: 


Rey to the spesies of the groun Myzomyia baned on puput characters 


1 ALIY trom 05 to OT mm, этише 06 mm long; А-ПЇ шмау over 
Eos ауа of ATE a тендик 

IV com бат o 05 mm, average 0387 йа I АИЙ шыу fees 
than twice ox long ag AID ж = i E 
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2 БАШ занй with Joc than 10 branches; B-VIE branched around 4 


4-10 distinctly: Ыш — li 
БОШ with mt least 10 branches; BAIT branched around 1; А 
usual тайнай au eser minimos ушт. бавіла, 


Branching of А-У whenever present is by simple splitting 
af the spine iulo two, unlika thet in the series of tho grown 
Neompzompia where more than one branch ate usually present 
in each spine; the branches, however, in the group Myzomyia 
are often much longer than in the group Neomyzomyia. The 
highest percentage of braaching on A-VI Im the group My- 
эсту is among specimans of mangyanws, of which 19 per cont 
in our series have this neculisrity. 
p 

Folowing Morisbitas opinion (1983) which was previously 
indicated by King (1931), Anopheles indofinitue is hero con- 
sidered specific in status instead of being n variety of subpietus. 
But whether or not the local forms of fresh- and salt-water 
indefnitus are distinct from each otter is yet to be determined 
by studies on their eggs. Walch and Waleh-Sorgitrager (192) 
have shown from egg characters that fresh. and ault-water 
isbpíctue in Netherland Tadia are different from each ther. 
Jt can hardly be oxpected that differences in the two local forms 
of indefnitus could be found in the pupa) stage when even 
distinct species under the group are very similar in this stage. 
Moreover, King (1981) and others have found no difference 
between these forme in the larval or adult stages. 

‘The peculiar case reported by Sen (1935) of & female Ans- 
holes vagus, from whose eggs larvae and adults of both vagns 
and subpiotus types were produced, if proved correct by further 
experiments, will cause drastie changes in the classification of 
the group, and possibly а return to the old usugo of vos as em- 
bracing all there allied forma. Sen's discovery will throw some 
doubt on the best methods of classification, However, as ve- 
ported by Walch and Walch-Sorgdrager (1934) there is a tig 
difference between the eggs of subpielus and of vegus in Nether- 
Jana India. (which ls Likely true also in the Philippines), while 
in Indie Christophers and Barrand (1931) found the eggs of 
these twa species very much alike, It may be supposed, there- 
Tore, that the two forms are not as distinctly separated geno- 
‘typically in india as they are in other places, which makes pos- 
sible the occurrence of such a case as noted by Sen. Otherwise 
tie interracial sterility of such less distinguishable forma (mur- 
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phologicaliy), as certain varieties of macalipeunio soperted by dr 
Buck, Sehoute, and Swellengrebel (1904), eannot he understood. 
since the distinctly different forms (morphologically) suópictus 
and rans are fertile. a 

Of the species under group Fsendonysomyin, A. parangensis 
alone possesses fairly marked chetacteristies; the others are 
very similar in characters. 


Key to the species of group Pecadomysonyis, Бокой on pupa eiaratern 

1. Puddle hair twothizds or more the length of pado; К- and CAY 

чаш; Feacht (ano 2 ко B and б to 19, soaprstivey. 

parangensit, 

Pedale pair Jess than tetris (osunlly lesa than half) the Бэк cf 

mall; В-М and G-IV branched tess than 1 Came 1 103 and L 

to G, respectiva 2 

2 Hairs 7, U, and external LT fairy stout and catending ou! prominent. 
yy Id eemady S-biunehod (range 2 to fie 

Unies, T, O, and oxternek 1-11 more rtondon, wawally carey IY antl 


simplo (range 1 to 8 .. z : 2 

Accessory бетбак on anterolateral Larder ot pale muny and disiet 

po 

These denticbs few and inéistine sun... n 
ATHY Be nr Осла веб: СУ asually branched (тап: 3 to 3) 

vagas var, nce. 

MeV. simples CV nen simple es rl 


GROUP NEOCELLIA 
The group Neoccilio is included In part V of these Notes. 
SUMMARY AND CONCLUSIONS 
1. Papal characters of the species of the subgenus Myzomyia 

are presented, 

2: It is shown that the groups can ve readily separated, but 
the species under certain groups ате very much alike and can 
hardly be differentiated from one another; the keys for such 
groups are given merely as general guide: 

3. It is indicated that probably the bes: method of classifying 
Philippine species of Anopheles is by a combination of the char- 
actors In all stages; such as those found in the eggs, larvm, 
puro, ond adults. It is also indicated that probably the Indian 
forms of subpiehzs and vagus are not identical with oubpictus 
and vagus of Notherland India, and the Philippines; those of 
India are apparently more closely related than thas: of other 
Places, which makes possible the peeuliar esse reported by Sen. 
If this Is correct, crosses between tedefínitus and vagus vat 
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limosus in the Philippines probably do net fake place, ar if 
thoy do the resulting eggs or imagines are vers likely sterile. 


p 


То the long lists of references given in the previous perts 
of thom Notes the following should ho adda 
1. Russa, Р. Band Srrpnex M. К. Hu, 

Anopheles byreanss vat, sinensis of the Philippines and certain parts 
of Chinn, with sime comments ox A. уугэпш var, miserrimus of he 
Ebilippirce.. Monthy Bull Ber. of lab тё (1095) 205-249, 

2 щек, A, pn E, Scuoure, and N, Н, SWSULINGRPDEL. 

Crossbreeding experimenta with Dutch and forcign races «f Anopheles 

acute. ft. di Maint, 13 (1054) 1-29 
з Contra Жаза Bureau, India. 

Revised and new destrplions of indian Anopheles. Райим (1010 

1912) sum. 
Evans, л. ш. 

On certain distinguísting characters observed in Anopheles futs 
los Ann. Tmp. Med, and Pararit 24 (1000) B813! 

unter notes on African anopheliaes, vil з description of à ner 
шош) ef Myzomyia, Am. Trap. Med, and Parasit. 28 (1994) 
540-090. 

5 Bans, A, Mu and Н. 8, Lesson 

"The fonostos sorics of Anoplalos in Southern Rhodesia, with a dererir- 
Yon of a mw variety. Amb. Trop. Med. aad Parasit 29 (1935) 
pun 

6. бугш, B. А.Е, 

‘Aids ta the identifention of Anopheles imagines im Malaya (1986) 

lo 
1. юз, W. Va and E, B. Визз 

A tow apoios end a mow veriou of Philippina Anopheles ted to 
Anopheles Xocosgliros Dönitz Proc, Entom. Ser. Wash. 28 (1996) 
est. 

Anopheles OMrompir) indefmitus (Ludlow, 4904) in Formosa, Ad- 
Эзилет of A. fomnosaemim H, A. rassi, ond A. vagus problem, 
Moura. Mod. Asoc. Ferri 34 (3990) 300-014. 

DE 

‘An instance of species ату amongst anaphelinen. Rec Bl, шт, 

India $ (1995) 207-20 
СТЯ 

Recherches sue Je froquerca saisonniere de diversos spaces anophelien- 
mcs au Tonkin Bussin du floove Rouge, Premiere note: A. (Муг) 
minimus The» st A. Olya) сонша Dürite Ball, Soc. Path. Exo 
28 (1933) 637-868 

Rechereher sur, de. Deuxieme notet А. 
Dull, See. Puth. Lent, 26 (1908) 806-4 

баламі аве des vepvoscrtante da reiiludem: groupo de Pindo 
‘cine, Premiore note: A. eutpictus Grass, Эш See, Hed. Clirur 
Yo. 7 (90) AoütSep. Reprint pp. 1-11) 
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ILLUSTRATIONS 


deme Ai he ater rem hr peeping o 


Puate 1. ANOPHELES FIIPINA: 


Mawazane 

Tats of metathorax and abdominal segments J, П, and УТ, Designation 
Vf orto, heitn and spines applen lo corresponding parto, hniro mad 
Spies of other illustrations. Ж, P, and O, fairs of metathorae. М, 
K. LM, $, T. aud U, Зайт of abdominal serment T; tds the Wase of 
erario fw A, stingy G. large dorsal haie of abdominal semen 
її: 1-1. 2-2, 2,4 and $ other dorsal hairs of abdominal алм II. 
А, spine Ш, C, 300 C, Jaepe иза! atra of abdominal segment VI; 
Aa A ana э, other dorsal hairs nt abdominal заки VI, 


PLATE 2, Axoptietes PUPA MANALANE 
Pro E Respiratory trumpet, 
2) padais and past cf abdominal sagmaent ТП. Rosignation of pares, 
"uirs und spine applies te corresponding parts, hats, and spine 
of other illustrates. A, йаш} A', accessory ап of spine; 3, 
ssl hir of abdominal agement. VI e, externe! рети of 
paddle; other parts of paddle as labled, 


Praes 8 an d. ANOTE м 


NDIOS YAT. PIAVIDS'RS Тоон 
p 


Tuam т. Puree Gries Ш oo VIL 


Pia 1. Anoplistes winken vase furioatría Lasten. 
2. Avonfces fining Manaiane 
E Anopheles папаша Danke. 


utis $ AND D. AXOPUBLES INDARINISUS LUDLOW 
pep 
Prates 12 asi 13. ArovaLes штора Kine 
TATUS М AND 15, Акан: wanton Tienaa 
Peres 18 ама 11. ANOMIETES PARANGENES mw 
vues 18. Forse Sese Ш ra Y 


Зере ludos Thesdté 
vehicles litoralis King 
Anopheles paranscnsis Ludlow. 
Anopheles vagas уйш loses Wings 
‘Anotletes indefitas Judios. 


p 


220 Phe Philippine Journal of Selence 


YLATS 19 AND 20, АчарпаштЗ коми DE 
Plates 21 ANE 22. ANOPHEIES TESSELLATUS тивовицо 


PLATE 23. PURAS, Spies IV то VIT 


кте. 1. Asuplelos letcoepiipue var. Inlubnemsis Bales, 

2. Anoplclos texcomiarue vor, balabeeneis Dias, showing much 
Tanger A. 

з. Arophotea Ланы Dönitz. 
4. Anopheles Ieueosukurus Danita 
Б. Anopheien tessellatus Theobald. 
©. Anophites єгїнї King und Daisss, showing urn 
7. Anapkrtes cristal Кїл and Raisas, showing, отты А-1 


ий; lerg ALN 


Pune 24, Deruicanon av Brito or Purar Senins 


FIG. 1 Anopheles leuconphyrue ver. batabatonaie Vaisası 
Bios. 9, 3, and d. Amopleles оға Xing. 
Fi б. Anopheles vegua var, fimerns King, 

9. Aaopictes Alpine Manalang. 

T. Anoplelee minimus var, Аитова Lasten. 

B. Anopheles mengganse Barks, 


PLATE 25, DESTICLES AND Accessony DENPICESS or Panprz 


FI. L Aropkelcs huilowi Thesbald; anterolateral border ef рабе. 
2 Anopheles litoralis King; anterotatoral border of paddla. 
Fos. 3 and 4 Asepieter Indies! Theobald 
Fi B. Anonelcs vague var. овие King. 
8, Anoplelce litoralis King, 
7. Aroptetee indefaitne Tudy, 
S. Avonheloe parungensin Таныт. 


(5 = 


0.50 mm 


PLATE 3. ANOPHELES MINIMUS VAR. FLAVIROSTRIS. 


PLATE 9 ANOPHELES INDEFINITUS. 


150 mm 


PLATE 18 ANOPHELES LUDLOW! 


murine Мото, VI Lr 


\ 
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00 mm 


FURTHER OBSERVATIONS ON ГНЕ LIFE CYCLE OF 
GNATHOSTOMA SPINICERUA t 


By Сакоо М. Arion Pesna G, Pira, aud Бекки T. Саца 


OF the 


choot of Hogiese und Publie невин, University of the Piilippinca 
Manila 


In а гезне study we (Arica, Refuerzo, and Garcia, 1936) 
reported the occurrence of encrated galbesteme kurve (pre- 
sumably of G. spinigertor) in the mascles of threo species of 
freshwater fishes (Glassogobius gierus, Ophiocophalus striatus, 
and Therason argenteus), which when ied to white rais have 
been found to undergo development both in size and structure 
in ths liver and skeletal muscles of these animals, We, there- 
fore, advanced the tentativa view that suitable and unsuitable 
hosts possibly got Guabhostoma infestations not by drinking wa- 
ter containing infected eyelopes as suggested by Prommas and 
Diengsvang (1933) following iheir success in infecting this 
crustacean with lave from hatched eges of G. spinigenam, 
hut by eating raw freshwater fish containing eneyated gnathes- 
fome larve While wo wore putting our view to further ex 
Terimenta) tests, on cals this time, Prommss and Daemtsvang 
(1936) reported their successful experimental infection of Cia- 

jas datrarkuu (a fresh-water fish) with eneysted gnathostome 
larva: by feeding it with experimentally infested eyctepes, We 
Are reporting here the results of our feeding of а eat with en- 
eysted gnathostome larve from naturally infected fish and our 
finding on six nalurally infosted aquatic snakes 


тхезазмант. 

‘Through the kindness of Dr. Marcos Tubangul, chief of the 
Diotogies! division of the Buzoau of Seiones Manila, we were 
able to obtain two аби cats which were reared from the litter 
under conditions that звела to preelude any possibility of their 
having contracted grathostome infestation insofar as water and 
Food or caping conditions were concemed, The two cats had 


"Aided by a speciel resccreh grant [rom the Board of Кагып. Unicer- 
y of the Pbitppines. Submited for publication July 20, 199%, 
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never been given fish as part of their diet, and they had, as far 
as we are aware, absolutely no access to fih, aecidentally or 
otherwise, One of the two cats was given per orem 4, 7, and 
5 encysted gnathostome larve obtained from the flesh of Glos 
sogobiug give January 22, January 25, and February 14, 1936, 
respectively. "The other eat was used as control The to ents 
were placed in separate metal cages with seréened floor far 
from other animals, and extreme precautions were taken to 
avoid giving them food or water other than those preseribed 
during the course of the experiment, Both cats were negative 
Чок helminth eggs at the start of our work. 

About one and one-half months after the first feeding the 
droppings from the two cats were examined for gnathostome 
eggs from time to time, but both eats were consistently negative 
throughout the experiment, As we were getting impatient 
Waiting for the appearance of the eggs and curious about the 
onult of our feeding, we decided to sacrifice the experimental 
cat May 18, 1926, exactly 3 months 26 dayo aftar tha fret in. 
fection. On opening the stomach two nodules were found in the 
fundus; the larger one, which apparently had established а com- 
munication with the gastric lumen, contained two apparently 
mature gaathostomes (male and female) ; and the smaller no- 
dule, which did not show any communication at all with the 
gastric cavity, contained one semimature worm. Two comima 
ture worms were slso found in the diaphragm. The intestines 
aud other internal organs were free from infestation. The fæ- 
sal contents of the large intestine did not show the presence of 
eggs after repeated microscopic examination of Concentrated 
sareples, 


‘The following are tho manunraments of the male aad female 
worms recovered from the larger stomach nodule of our infested 
cat, 


Mala, ema 
Lan төи 

Diameter тт 361 

Globularcerhalie svelling mm 0517x0200 — (3) 20250 
[nd лт G2 xos оло xin 
Intestine, Tonzth mu 076 200 
‘Transverse зө of сер3ай- 

зе һом» в п 


Size of Booklets mm MER бохо 
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The anterior body spines are broad and have three, sharp. 
terminal points; the posterior body spines are narrow and have 
ошу one peint. ‘The mmiber of rows of cephalic hooklets in 
the semimalure worms obtained from the smaller stomach no- 
dule and diaphragm varies from eight to nine. 

The control cat weas sacrificed May 25, 1835, and waa found 
negative after an extensive search for evidence of infestation 
in the stomach, intestine, liver, muscles, amd othes internal 
organs. 


GNATHOSTONE LARVE IN SNAKES 


An opportunity to study gmathostome larvæ in reptiles was 
presented when six aquatic snakes, Harria thymchops (Sehmel- 
der), were brought to our laboratory from Bulacan, 4 province 
near Manile, Dissestion of these snakes revealed а large num- 
ber of gnathostome larwe (presumably of G. spinigerwn) en- 
eysted in the mesentery and musela immediately surrcunding 
the parietal peritoneum. Some apparently semimature forms 
were also embedded just underneath the skin. The encysted 
larvas have four transverse rows of cephalic hookleis and in size 
and structure resemble the ones found by us in the flesh of 
fresh-water fishes. The semimelure ones found under the skin 
have from four te fire transverse rows of cephalis hooklote and 
ara considerably larger than the oneysted ones. Reesuse of 
the lack of available laboratory animals at the time the snakes 
were brought fo us no feeding experiment was made, which we 
greatly deplore. 


REMARKS 


The two mature (male and female) worms obtained from a 
tynieal stomach rodulo of our experimentally infested cat and 
the three semimature worms, one of which was also found in 
the stomach and the other two in the diaphragm, presumably 
resulted from our feeding of this animal with aneysted larez 
of Grathasioma from the Aesh of Glossonobins gious (a fresh- 
water fish), which together with Ophiocephalus strintits and The- 
rapon агфен!енв (alko fresh-water fishes) bad previousiy been 
found naturally fested with these lave. The Тошу of 
finding vats (hat are absolutely free from infestation did not 
permit us fo use а larger number of cals in thia experiment, 
but we were satisfied by the assurance of Dortor Tabangul that 
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the two eals he gave us could he considered “clean” insofar as 
grathostome infestation was conterned. 

Morphologically the adult worms obtained írom ene of the 
stomach nodules answer faithfully the description of G. spini 
germ even to the detall of tae body spines as given by Faust 
(1928). ‘The number of transvorso rows of cephalic hooklets 
is 8 in the male and 11 im the female, a fact which confirmed 
the fiadings of Baylis and Lan» (1920) that the number of 
transverse rows of cophalie hooklats in Enatliostoma spinigerum 
varies from 8 to 11. The five adult gnathostomes thal we re- 
covered from stomach nodules of naturally infested cats during 
our previous study of this subject all had 9 transvane rows of 
cephalic hookleis. 

"The absence of eggs in the feces of our experimentally im- 
темей cat may merely indicate that oviposition had rot yet 
commenced at the time our animal was sacrificed. Terbaps 
‘We could have recovered eggs in the feces of this anitah had we 
delayed our autopsy for 2 few weeks. 

‘The consistent failure of Prommas and Daenpsveng (1933 
and 1536) to infect cats with eyciones containing G. apixigerum 
larva: from 7 to 50 days old, and thelr (1936) success in in- 
focting a froshavater fsh (Clarias batrachus) with ercysted 
Jarre by feeding it with experimentally infested eyelopen; our 
accidental finding of encysted gnathostome larva in the flesh 
of three species of fresh-water fishes under natural conditions: 
and finally, our successful infestation of a presumably "clean" 
cat with adult gnathostomes occurring in a typical stomach no: 
dule by feeding this animal with eneysted larvae from naturally 
infested Glossogobius giurus, all soem to point definitely to 
the fact that gnathostomes require in their life cycle a second 
intermediate host in the form of a fresh-water fish, 

Our finding. cf gnathostome larvee apparently of two distinct 
groups with rogard to size and degree of development in Hur- 
fia rhynchope (Schneider) has developed з peculiar situation 
insefar as snakes are concerned in the life cycle of б. spini- 
gerum, in our first paper on this subject (Africa, Refuerzo, 
and Garcia, 1956) we remarked that the fact that the larvæ 
which Chandler (1925) recovered from snakes approximate 
both in size and sirueture sho oncysted larvae from the fosh of 
Ashes would imply that the snakes act in the seme capacity as 
the fishes, which even at that time we already heliered to be 
the second intermediate host of G, spinigeram, On the other 
hand, we mentioned the possibility of the snakes assuming the 
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ole of the so«alled unsuitable hust of this nematode: that is, 
one that would allow the development of the vorm only up to 
а certain stage short of maturity and not become a seconé ir- 
termediate host 


SUMMARY 


А cat, presumably free from previous infestation of G. spini- 
yerum, has been successfully infested with this goathostome by 
feeding it with encystod larve from a naturally infested б. 
sirus (a fresh-water fish), This resul tends to confirm tte 
view we advanced in a previous Work (Africa, Refuerzo, and 
Garcia, 1936) that suitable and unsuitable hosts of G. эрй 
тит. possibly got thelr infestación not by drinking water con- 
taining infected eyelapes, but hy eating infested fresh-water 
fishes which in turn have oaten infected eyelones. 

Our finding of two apparently different groups of gnalhos- 
tone larwe in Herria räynchops (Schneider), an aquatie snake, 
Indicates that the possible rôle of snakes in the lite cycle of G, 
spinigorum neede further study. 
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SOMATIC HETEROPHYIDIASIS IN FISH-EATING 
BIRDS, IL 


PRESENCE OF ADULTS AND BSCS IN THE BILE DUCTS OP THE 
CATTLE ERETI 


By Саволе M. Amica, Watrmtze oe LEON, and Eustem Y. Garcia 
Df the School of Hygiene ard Public Health, University of the Philippines 
Moni 

As we were curious to know if Monorelotrema teihekui aud 
A. taiehui show the same proclivity to invade the internal or- 
gans in their bird host as they do in man(, 2, 5, 4) and en- 
couraged by our auceess in finding what appears to be an ex- 
tension of SHatodora infestation from the small intestine to the 
pancreas in a sea gull (Larue ridibendes Linn.), 9) we exam- 
ined a large number of cattle egrets (Bubuleus ilis coromandus 
Baddsert), which we previously found to hartor both these 
hetercphyids In the small intestine, and discovered large con- 
eontrations of eggs (presumably of these flukes) as well as adult 
parasites in tho bile ducts of throo of the twenty-seven birds 
dissected. Fifteen of the egrets showed the presence of one oF 
both of these heterophyids in the small intestines, ал incidence. 
of 55.4 per cent. No evidence of extension cf the infestation was. 
found in the following organs; Pancreas, spleen, heart, kidneys, 
and hg. This report deats chielly with our Gndings in the 
liver of fhia bird. 


TECHSIC AND MATERIALS 

The twenty-seven egrets examined in this work were bought 
from a dealer who caught them at different points along the 
shore of Laguna de Bay, a froch-vater lake about 25 kilometers 
south of Manila, Luzon, The technic we foliewod in this ine 
vestigation is more or less similar to the one we adopted in 
our investigation in human helerophyidiasis,(® and henee will 
not be vedeseribed here. After determining the presence of 


"Aided dy a special research ereat from the Roari of Regenta, 
versity of the Philippines 
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either one ar bolh of these heterophyids in the small intestine 
of this bird, the liver, pancreas, Kidneys, heart, tangs, and 
spleen were isolated, removed, and preserved. Multiple blocks 
wore cut from cach of the abovemeationed ongans for serial 
sectioning. Tt is felt that each of the organs mentioned atove 
has been suficiently covered or explored in each bird for the 
purpose of this work 


DESCRIPTION OF Tu LESIONS 


In this paper we are limiting ourscives to the consideration 
of the liver alone since ne evidence of the extension of the im- 
fostation to the other organs has been found. 

Grossly the infested liver does not show any abnormality 
that would differentiate it from the uninfected one. Except 
in portal aveas that happen te contain collections of hetero- 
phyid eggs or, vecasionally, what appear to be adult flukes 
or remnants of them, even the examination of histological sec- 
tions has failed lo veveal any marked abnormality other than 
evidence of mild degenerative changes due to pressure observed 
hore and there in the parenchymatous areus. Actual kemor- 
vhage or any recent or remote indication of it is conspicuously 
lacking, The parasites are confined within the portal area, 
invariably in che immediate vieinily of the portal vessels; no 
evidence of their presence is found in other areas. This find- 
ing suggests that the flukes probably arrived in (ke liver from 
the intestine by way of the bile passages. Whenever the fluke 
or flukes show long residence in the locality as indicated by the 
complete disappearance of any remnants of them except their 
eggs, a дейийе chronic intammatory reaction in the form of a 
fibrotic capsule with leucocytis infiltration, mostly of the round- 
cell variely, is observed аташ tho parasites. Sasinophiles are 
conspicuously absent. Scattered here and there along this fir 
brotie wall, mostly on the outside, are islets of bile epithelium, 
indicating attempts at regeneration of the destroyed bile ducts. 
‘Within the fibratie capsule and in direct contact with tle eg 
collection are numerous endothelial сой, some of which have 
fused to form giant cells, The flukes that have just arrived 
in the bile ducts, ax indicated by beautifully atained reproductive 
glands and wellstained miraciója within their exes, are 10t 
surrounded by any marked cellular reaction, except thet the bile 
duct containing the parasite js greatly dilated, the epithelium is 
obliterated, and there is a very scanty fibrotic formation which 
in devoid of ану lencocytle infiltration. "The sheets or masses of 
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cells of the typo we found in vascular lesions primarily caused 
by heterophyid eggs in human cardiac and cerebral heteraphyi- 
díasis,(2, % 4) as well as in haterophyid infestation in the pan- 
ereas of a sen gall (Larus ridibundus) (9) have nol been observed 
in any of the sections in the present materiel, 


DISCUSSION 


‘The evidence we have gathered in this paper tends to show 
Па Monorehotrena tathngui and H. tnichm do not behave in 
the bird аз they do in their human host, ‘The tendency to ine 
Yade the general circulation and censequantly internal organs 
quito remote from their intestinal habitat which we have ob- 
served recently in human infestations with these flkes, (1, 2, 3 4) 
appears to be absent m their avian host. At least insofar as th» 
cattle egrot is concerned, the farthest organ from the Intestine 
they have reached is the liver, which they seem to invado not 
through the agency of the blood circulation bu through the bite 
Passages. That this tendency to invade the bile ducts sceras la 
be rather unusual in the avian host is indicated by the faet (hat 
of fiftem birds positive for either AL teichad or M. taihokni, oc 
toth, only three showed flukes or evidenco of thoir presence in 
the liver. 

This finding raises the question as to whether the cattle egret 
is the normal host cf these heterophyids. The term normal 
host (used here advisedly) Implies an animal which allows a 
Parasite to vun a normal coursa of parasitio existence vonducive 
to its proper propagation and well-being and which on the other 
hand suffers а minimum of damage in doing so. "This neces 
sarily involves a state of adaptation between: the hosl and the 
parasite which is gradually developed in proportion to the length 
of timo of their paraitic association, Ihe tendency being to 
arrive at a condition of perfect adjustment between parasite 
and host. Thai the adjustment between these Moxorehotreme 
spp. and their human host is not as good as thal which ther 
enjoy in their avian host would appear from the fact that we 
Frequently found the eggs of thesa hoterophyids in the faces of 
infected bivds without the use of any special technic other than 
ordinary fexcalsmear examinalion, 2 thing which we were not 
able fo do in human heterophyid infestation even in cases where 
adult flukes were recovered in the intestina! scrupings. 

The parasitic relationship between these heterophy ids and 
their avian host appears to be more balanced and, therefore, 
more conducive to a normal parasitic existence. In other words 
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a parasitic relationship wherein a condition of “live and lei 
live” is attained арроага to have been developed aftor long and 
continuous contact hetween M. taikokui and M. taickui on the 
опе hand and the саше egret (Bubulcus ibis coromandis) on 
the other. These heterophyids do not seem to have the tendency 
to invade the circulation im their bird hest, and although some 
‘of them may wander io the bile passeges of the liver, tis mi- 
gration dees not seem to be a usval or normal cceurronce, as 
has been pointed out shove, Those flukes that happen to be 
in the bile duets seem to produce tno little damage to endanger 
the life of the ові. For this reason we feel indíned to hold 
the view that this cattle ezret permits normal parasitic develop- 
ment cf these keterophyids and gets as one of the reservoir 
hosts whose droppings pollute the water where the appropriate 
snail host may he found. This view is supported hy cur finding 
of the metacercaria of M. бай in two species of fresh-water 
fishes (Arius manilensis, "kanduli;” and Ств batrackıs, 
“hito”) in Leguna de Bay, slong the shore of which this bird 
abounds, In this connection ít may Те of Interest to note that 
a human infestation with M. taihokui with myocardial complica 
tion has been reported by A frica, de Leon, and Gzrcia(® from 
Riten, a town on the shore of (he above-mentioned lake. 

On the other hand, as a result of an unbalanced parasitic 
relationship that seems to exist between these beterophyids and 
thelr human host, these fukes, as shown in our previous pub- 
Jieationg, соет, to have the tendency to penetrate far into the 
deeper layers of the wall of the small intestino after extyst- 
men: and therein to die, disintegrate, and give up their exes, 
which are later absorbed by the blood stream and deposited in 
remote organs of the body. In this manner these fakes not only 
tend to shorten the life of their human hast, but also Jose their 
opportunity to expel their eggs through natural and proper 
channels. This fact perhaps explains tho apparent absence of 
their eggs in the fæces of infested nersons. Such a condition 
is far from being conducive to successtul parasitism, which cone 
sists chiell in the ability of the parasites to do the least damage 
possible to their host and at the same time live, repreduce, and 
provide natural exit for their young in order to reach new hosts 
for the perpetuation of thair kind. 

‘The present finding in the caltle egret is quite analogous to 
what we(5) have observed in а sea gull (Larus ridibundus), in 
the pancreas of which we found mumerous huge collections of. 
сию presumably ol Stietodera spp, which occurred in large 
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numbers in the small intestine of this bird. ‘The small number 
of birds examined in thio werk dooa not warrant the assump- 
tion that these species of heterophyids confne their migration 
to the pancreas in this bird, for further dissection may reveal 
their presence in other organs also, especially the liver. Evi- 
dence gathered so far seems to show that in Stictedara infesta- 
tion the invasion of the panercas is by way of the pancreatic 
dust, even as the invasion of the liver in the Monorchotreme 
spp. infestation is through the hile duet. In the event that 
these two groups of heterophyids ere finally proven to have a 
specific affinity for the respective organs mentioned above, an 
inexplicable phenomenon, analogous to the specific affinity of 
the three human schistosomes for the different tributaries of the 
portal vein, will be established since the bile duct and the pan- 
creatis duct have a common stem from the intestinal lumen. 


SUNMARY 


OF twenty-seven cattle agrets (Ruhulem ibio enromandus 
Boddaert) examined fifteen showed the presence of either Mo- 
norchotrema feiholrai or М. taie, or both, in the small i 
testine, and three of the infested birds showed extension of the 
infestation to the bile duets of the liver, but none in other in- 
ternal organs. The flukes appear to have invaded the li 
through the bile ducts, there being neither evidence of vascular 
disturbances in Ihe infested organ mor signs of the presence of 
fles or their remnants in areas other than the immediate 
vicinity of the portal vessels. The lesions found consist of 
chronic inflammatory reaction in the form of übrotic capsules 
with leuzocytic iufitrations, mostly of the roundcell_ variety, 
surrounding the parasites, and hyperplastic changes of the bile 
ducts. The hostal relations of Af, дота and M. taiehui with 
their human and avian hosts are discussed, and the possibility 
of the eatis egrel seting as a reservoir host of these hetero- 
phyids is suggested. 
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PLATE 


BORNEAN MOSSES, PRINCIPALLY FROM MOUNT 
KINABALU 


By Ene B. Butt 
Of Жай, Pike County, Ponnaylonnic 


During the later part of 1999 Mr. and Mrs. Joseph Clemens 
actively collected massıs in the Kinabula region, Borneo, at 
altitudes between. 3500 and 12500 fect. The details of this 
collection can now te recorded without fear of duplicating any 
of the new species ineluded in Dixon's important paper.? 

‘The presence of five new species and Three new varieties in 
addition to oightsen opecios not previously known from Borneo 
emphasizes again the almost inoxbavstible riches of this tropical 
flora, 

Ar especially interesting isolated group from the higher oleva- 
tions of Kinabalu up to 12,500 feet includes Andreaca petrophita 
var. rubigunde, Grina ovalis, and Rhazonitetum erispilum, 
all of thom new to Bornes nad showing a wide break in geo. 
graphic distribution, Further explorations of this bigh granite 
dome will probably reveal more spesies of the affinities. 

Included in the list are a few collections by E. Mioberg 
from Mount Tibang, located near the junetion of the Kapuas and 
Iran Mountain Ranges in the upper center of the island, which 
came from the Farlow herbarium. 

Unless otherwise indicated the collections listed below are by 
J. and M. S. Clemens trom Mount Kinabalu, 


ANDREAFACES 

Folia conferta, sieca suberecta, saepe rotundato-obiuse, in- 
tense rubra. 

Borneo, Gurulau Spur, base of Victoria Peak, on granite slope, 
elevation 12,500 feet, Clemens s. n. 

A significant rango extension of this species as broadly in- 
terpreted, and а suggestive addition to the Bornean fora indicat- 
ing а closer bond with the Himalaya region then witk ary other. 


“ten, Soe, Journ. 7 (1989) 51-140. 
ES 
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FISSIDESTACES 
On rock near Dehebang Falls, Penibukan, elevation 5,000 
теш, Сити 292904. 
Now to Rornso. ‘The nearest records for this species are 
from Java and Sumatra. 


DITRIGHACE/E 

Garulan Spar, elevation 10,000 fect, on rocks, north of Puku, 
Kadamian River, head of law jungle; Gurulas Spun, base of Vic. 
toria Peak, elevation 12,500 fect, on granite slone. 


DICRANACEAE 

Tenompek, yellow зой ja damp exposed place, eievation 5,000 
feet. 

Pinokkok Falk. elevation 6,500 feet, on wei racks: Penibu- 
kan, on wet rocks near Pinokkok Falls, elevation 8,00 feet, 
Clemens 409754, 

New to Bomeo, Previously known only from the Philippines. 

Masilan River, elevation 6,000 fect, Clemens 51178; Guratau 
Spur, elevation 8,000 feet, on rocks in stream bed, Glonen 
51211: Guralan Kamboranga, elevation 8,000 fool; Terompoli, 
damp rock, elevation 5,000 feet, 


Gurnlau Spur, elevation 7,000 to 8,000 feet, Clemens 51344; 
South Gurulaa Spur, elevation 7,000 to 8,000 feet, on trunks, 
logs, ete., Clemens 51606; jungle trail below Guruleu Xambo- 
тапа, on tress, elevation 6,000 to 8,000 feet, Clemens 310370: 
Masilan, near ford, clevation 7,000 feet, Clemens 316248; Gu 
rulaa Spur, near Gurulau Kumboranga, elevation 8,000 to 0000 
feet, Clemens 305980; Penibukan, near Pinokkok Falls, elevation 
6500 fect, Clemens 40975; Gurulau Spur, margin of recent 
Jendelide, North Paka and Kadamian River, elevation 10500 
feet, Clemens 50585. 


WERAKOBOFTINN эїтїїм Flee. var, CLEMENSIAS rar, mor, 
Cellulac basiares chlorophyliosae magis fortiter poroste. 
Bonszo, Mount Kinabalu, Gurulau Spur, elevation 7,000 to 
8000 fect, in dense massas on trail and trees, Clemens 52020 
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type, $1528; Gurulan Spur, elevation 7,000 io 8,000 feet, mossy 
forest dripping, Clemens 52020; jungle trail below Gurulau Kame 
boranga, on trees, elevation 6,000 to 8,000 feet, Clemens 51047b: 
Gurulau Spur, jungle trail below Guralau Lobang and Kambo- 
ranga, Clemens 51045. 

This seems to be a well-marked variant and is possibly the 
form noted by Dixon” The leaves in the specimens noted here 
are, however, if anything, wider than usual towards the hase} 
the area of clear rectangular cells ix sharply defined from the 

егу narrow marginal celis of the leaf base and grades abruptly 
into the chlorophyliose cells above, which arc very incrassate 
strongly porose pellucid lateral walls 


Penibukan Ridge, elevation 4,000 feet, cn forest (тее, Clemens 
40485. 

New to Borneo. Distribution: 
Janda 


wa, Philippines, Pacific Is- 


ICRANOLOMA SUBECOSTATUM Ju 
Dierexoloma aubencros Death 

Gurulau Spar, elevalion 7,000 lo 8,000 feet, on trees and 
round, Clemens 52100, 51034, 51445. 

Penibukan, elevation 4,000 fect, ridge cant of Dabobang River, 
on free, Clemens 50121 

Gurulau Браг, elevation 7,000 to 8,000 feet, Clemens 51437, 
Зза 

"Tonoripok, olovation 5,000 feet, on dond Ieg; Columbon Ri 
basin. on tree, bank above stream, elevation 4.500 feet 

Mount Tibung, elevation 1600 m, Mjoberg s. 2, November, 
1925, 

Very close to D. curgloma and, in fict, inseparable except 
by the undulate leaves which give the plants a characteristic 
look. The subula varies considerably in length ard the hyaline 
border im width, but no mere so than in typical plants thet 
Lowe to the kindness of Mr. Dixon. ‘The leaf cells are quite 


Fp. чыт. 
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thin and poorly defined. The walls are relatively wide but of 
the same color as the lumens and hence quite indistinct. 
LEUCOLOMA MOLLE (с. ма эша. 

Jungle ridge near Dahobang River, elevation 3,500 feel, Cle- 
mens 405940; Peribukan, ridge below camp, on branch, eleva- 
tion 8,500 fect, Clemene 500530. 

Malam River, elovation 6,000 feet, Clemens 513800, 41486, 
Gurulzu Spur, elevation 7,000 to 8,000 feet, Clemens £1440, 
Peribukan, near Pinokkok Falls, on rocks, wet jungle, elevation 
5,000 feet, Clemens 209246. 

DRADEFEESIA PLICATA алеї ich, 

Penibukan, near Pinokkok Falls, on rocks, wet jungle, eleva- 

tion 6,000 teet, Clemens 409340. 


LEUCOBRYACEZE 
‘Mount Tibang, elevation 1,400 m, Mjoberg в. n, November, 
1925. 
Penibukan, cn log in jungle, elevation 4,500 feet, Clemens 
407130, 
Fenibukan Ridge, on log, elevation 3,600 fect, Clemens 409456. 
Gurulan Spur, elevation 7,000 10 8,000 feet, mossy forest, on 
earth, Clemens 61031. 


Jungle ridge above camp, on tres, elevation 4,500 feci, Cle- 
mens 503051; Penibukar, elevation 4,000 feet, on twiga of tree, 
Clemens 405316. 

‘These specimens are meager, just a few plants in each case 
segregated from other mosses, but enough for identifieation. 

New to Bornes. Distribution: Java. 


UAADOPODANTBUS BPECIOSUS (Per, ma kD Rech, 

Penibukan, elevation 6,009 feet, near Pinokkok Falls, on rocks, 
wet jungle, Clemens 60240; Penibakan, clevation 5,000 feet, wost 
ridge, jungle, Clemens 50280. 
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жаопсттох BUONO с. M) кшм, 

Penibukan, elevation 4,000 feet, between flanges of 250-foot 
tree, Clemene 200584. 

Penibukan, jungle ridge noar Dahcbang Riva, elevation 8,600 
feet, Clemens 45940, 

CALYMPERACE/E 

Penibukan, wall by side of Pinolkok Falls, elevation 6,500 
feet, Clemens 408290. 

Jungle Spor, on bark of great tree, elevation 5,000 feet, Cle- 
mens 503770. 
TIYRIDIUM JENCQULIAN (M эше. 

Penibukan, ridge below camp, elevation 3,500 to 4,000 feet, 
Clemens 494310, 50058b. 


POTTIACEA 


чиа CONTROVERSA вет 
Damp places, elevation 3,500 feet. 
New to Home». Distribution: Cosmopolitan. 


Penilukan, on rocks near Dahobeng Falls, elevation 5,000 
feet, Clemens 40296b, 

New to Borneo, Distribution: Himalayas, Java, Sumatra, 
Celebes, Philippines 


GRIMMIACEJS 

Gurulsu Spur, base of Victoria Peak, elevation 12,500 feet, on 
granite slope, Clemens 215170. 

New to Bomeo. Distribution wide in temperate regions and 
at high altitudes in the Tropies, but not recorded from Malaysia 
as far as 7 know. 

{WmACOMOITRIUM стиан t. nd тә п. £e We 

Guruiau Spur, base of Victoria Peak, elevation 12,500 feet, 
ол granite slope, Clemens 51517. 

Now to Borneo. Distribution: Fuegia, New Zealand, 

These plants seem to represent one of the forms of this 
protean species with the leves merely acute and lacking any 
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trace of a hair point. ТЕ is a wide extension in the geographic 
range of the species, but Т can find no character of any impor- 
dance by which it might be separated, 

Masilan River, on stones, forest, eleve 
unexplored region, Clemens 51664. 


n 5,000 to 7,000 feet, 


PUSAIIA CALVESCENS банан. 
Hasilan River, eleva 
Clemens 51382, 


000 to 9,000 feet, near апр, 


BRYACER 


Gurvlau Spur, jungle spur, on great tree near camp, elevation 
6,000 feet, Clemens 50479; Masilan River, elevation 8,000 feel, 
Clemens 51330; Pinckkok Falis, on limb. 

RIES затем Mei 

Penibukan, on rock near Dihobang Fails, elevation 6,000 
feet, Clemens 402901. 

New to Borneo. 


isteibution: Nepal, Ceylon, fava, 


Head of Columbon River, elevation 5,000 to 7,000 feet, mossy 
forest. 
MNIACER, 
Head of Columbon River, mossy forest, Keebamban River, 
elevation 5,000 to 6,000 fect; Masilen River, near lobing, eleve: 
tion 6,000 feet, Clemons 32082. 


RHIZOGONIACER 


запасах ымны. (ede Bue. 
‘Numerous collections; from 8,500 to 6,500 feet elevation. 


HYPNODENDRACEX 
ISPRODENDRON PECCAR Ge Ja 

Penibukan, ridge, jungle log, elevation 4,500 feci, Clement 
405570; Penibukan, ridge east of Dahobang River, elevation 
4,000 feet, Clemens 50075; Columbon River basin, on tree, bank 


m 
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above stream, elevation 4,500 feet, Clemens 22992; Tenorapok, 
elevation 5,000 feet, on damp logs. 

Three collections aro richly fruited and show the charecter 
istic orange coloration ant the smooth capsules mentioned br 
Dison. 

Penibultan, elevation 4,500 feet, on log, Clemens 40567, 40712 
Penibukan, Lubang 11, hove Pinokkok, elevation 5,500 feet, 
Clemens 301922; Penibakan, elevation 6,000 feet, near Pinakkok 
Falls, on log, Clemens $0121. 


бити. Kamharange, srub forest, elevation 7,000 to 9,000 
feet, Clemens 50787; Gurulau Spur, elevation 8,000 feet, south 
side of spur, mossy elfin jungles on vock, Clemens $1277; head 
‘of Pinokkok River, elevation 8,000 feet, Clemens $0871 


BARTRAMIACE/E 
PirkoNDTH (LEICARPUS! IMPERFECTA «p. 

Dioles, laxe caespitosa, gracilis, sordide virilis. Caulis pu- 
"Ша radiculosus, apice in ramulos fasciculatum divisus. Folia 
erecto-patenlia, anguste laneeclata, hroviter aruminata, carinato- 
concava, 0.8 mm longa, ubique serrulata; margiuibus erestis vel 
angustissime recurvis; costa valida, percurrens, dorso fere ad 
basin scabra ; cellulae superiores oblongae, Y ad 8 y latae et 10 
ad 20 y longae, apice papillosae, parietibus tenuibus, busileres 
Subsimiles, ad 28 „ largas. Seta 16 «d 18 mm longa, tennis; 
theca subglobosa, erecta, ad 1.5 mm longa: peristomium im 
Perfectum, simplex, profunde insertum, dentes aurantiaci, pa: 
pilosi, brevissimi; spori 18 ad 24 m. 

Borneo, Mount Kinabalu, damp place, Zune 7, 1992, Clemens 

This neat little plant is evidently closely allied through the ru- 
dimentary peristome to P. £jibodensis (Wleisch.), but appears to 
be perfectly distinet in the erectspreading leaves, shorter areo- 
lution, and especially by the shorter, broader leaf points wit the 
costa porcurront or even ending below the арок 


Tenompok, damp soil, elevation 5,000 feet: Penibukan, eleva- 
tion 5,000 feet, co rock near Dabobang Falls, Clemens 40290, 
New to Borneo. Distribution: Sumatra, Jaca, Philippines 
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SPIRIDENTACE/E 


UPIRIBENS REINWABETIE ө. 

Colombon River basin, elevation 7,500 feet, north wall below 
falls, Clemens 33175; Masilan River, elevation 8000 to 9,000 
feet, forest iu unexplored region, Clemens 51565. 


ORTHOTRICHACEE 


MACTOMITRIDS PEEDENSIFOLIE Dis. 
Peninukan, elevation 4,000 feet, on Jogs and trees near camp, 
Clemens 40757, 40836. 


MACROXIPKIUM (SOSIOSTONAS CLEMENSIAE sp. зө 

Robustiaseulum, caespitosum, eacspitibus fuscescentibus, opa- 
cis. Caulis elongatus, dense ramosus, ramis circa 2 cm logis, 
dense felicsis Folia ramea sieca orceto flexuosa, humida squur- 
roso-recurvata, spivaliter scriata, carinato-eoneava, е hast ovata 
sensim anguste acuminata, cirea 2 mm longa; marginibus erec- 
tis, арісета versus avgute dentatis; costa breviter excurrente; 
cellulae superiores rotandatae, 8 ad 10 4, papillosze, parietibus 
haud incrassatis, inferiores jexta-cestales magnae, ovoidae, tu- 
eaves, marginales anguato Encarcs, Кет. 
latum 10 ad 12 seriatum formantes. Folia perichactialin erecta, 
e basi lanceolata longe acuminata, ad 3.5 mm longa; seta circa $ 
ram longa, rubra, ubique scabrata; theca elliptics, cre contracto, 
angulato ; peristomium simplex, 50 ad 60 и altum, dentibus inter 
se concreti», papillesis; spori varlabiles ad 35 y, papillos 

Borxen, Mount Kinabalu, Penibukaa, clevation 4,000 feet, 
Jungle, east ridge, on twigs of tree, Clemens 10521 type; Peni 
bukan, elevation 4,500 feet, jungle ridge above camp, ca tree, 
Clemens 603054, Masilan River, elevation 7,000 feet, on Ver- 
monia, Magnolie, cte, Clemens 51187, 

If the affinities of this species are with Af. crthostiohum Nees, 
as seems probablo, the differences are very marked; AL, Clemen- 
sige is a much coarser plant with finely acuminate leaves im. 
brícaled in spiral rows. The basal areelation is unique in having 
the coarsely (aberculate cells of the leaf base widely bordered on 
each side by a broad band of very narrow, incrassate smooth 
cells extending about one-fourth of the way up the margins. 

Pinokkok Falls, wet rocks, clevation 6,800 feet, Clemens 
00000. 
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Penibukan, jungle ridge above camp, on tree trunk, elevation 
4,500 feet, Clemens 50505; Penibukan, Pinokkok Falls, lobang, 
branches of tres, elevation 3,000 feet, Clemens 40929. 

Masilan River, olovation 5,000 feet, on tree over Lewago 
River, Clemens 51481; Masilan River, elevation 1,000 fect, on 
Yornoxia, Magnolia, ete, Clemens 51487. 

NACROSITRIUN OCERACEOIDES Dir. 

Garulau Spur, above rise of Dahabang, on Mprtaces, clevation 

12,500 feet, Clemens 20398 
SeAlothetaie splendita ЗНН. 

Masilan River, elevation 7,000 feet, on Vernonía, Magnolia, 
cte., Clemens 213870, 

ScHLOTEEIA RURIGINOGA C. ш. өем. 

Gurtlau Spur, above rise of Dahobang, on Myrtscem, eleva» 
tion 12,609 feet, Clemene 509080. 

Сокмо Spur, elevation 12,000 to 13,000 feel, above Pinokkok 
River, granite dome, on rocks, Clemens 21197; Gurulau Spur, 
above rise af Dahosang, eleration 12,500 feet, Clemens 504480; 
Guralau Spur, hase of Victoria Peak, elevation 12,500 feet, on 
granite slope. 

No, 81197, in particolar, is abmdant and im fine fruit, Te 
is more robust than indiealed by the description of the type 
collection with setze up (02.5 lo 3 em Jong, but is undoubtedly the 
same plant. 

Т willingly defer to Mr. Dizon's judgement in placing this 
species in Leptodontiopsis. Tt has close and natura) affinitios, 
however, with Zugodon, and especially with Z. fetrayovostomnes 
Al. Br, {rom which it is clearly separable by the dieelous in- 
orescence, more strongly toothed leaf margins, large spores 
ap to 30 to 35 m ard the costa parillase on the back. These dis- 
Linetions are of specific importance, but their value as generic 
indicators remains to be established 

RHACOPILACEÆ 

Penibukan, near Pinokkok Falls, cn log, elevation 6,000 fest, 
Clemens 501510; headwaters of Columbon River, on rocks, eleva- 
tion 4,500 feet. 
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BEDWIGIACEJE 


Maeilan, olevation 7.000 feet, near ford, Clemens 51054. 
CRYPHAEACE/D 


Caules secundarii clengati, fexucsi, cirea 10 em longi, irre 
gulariter pinnati, ramis patalis, obtasis. Folia catline боса 
але oresta, hamidn oveeto-pateatia, 2.6 mm Innga, ovala, ot- 
tusas marginibus planis, apicem versus minute dentatis; costa 
valida, infra apicem soluta; cellalac superiores rotundats-hexa- 
дота, laevissimie, 7 ай 8 „ latac, haud inerassulae, inferiores 
juxta-costales lineares, marginales soriebas pluribus subqua 
йташе; Solis ramea minera. Porichactlum crassum, foli 
basi late wenvelula, sensim in subulam denticulatum produc 
theca immersa, toride elliptiea, drenerculata circa 1 mm longa. 
opereulum breviter corico-tostratum; ealyptra ubique scabra; 
peristomium duplex ut videtur, exostomii dentes anguste Isr- 
ceslati, тароз, endostomium hyalinum, imperfectum, processus 
0; spori minute papillost, зэ к. 

DORNEO, Mount Tibang, elevation 1,400 m, Mjoberg 3. my 
November, 1905. 

This genus has not been recorded from Borneo, or from Ma- 
laysia, as far as I know. The long flextose stems and foliation 

suggestive of С. dilateta Н. f. and W. from New Zealand, 
but the leaves are sharply toothed above and the perichatial 
leaves distincliy serrulate on the margins and along the edges 
of the rigid aristate point. The imer peristome is very rudi- 
mentary and apparently consists of am imporfod, lightly pa- 
pillose, hyaline membrane about 75 4 ich and more or less 
adherent ta the teeth 


PTERORRYACEGS 
ollissima, palide viridis, nitidula. Caules ай 12 em longi, 
sime pinnati, ramis circa em longis, eomplanatis, apice 
saepe ramuli temíssimi miocophrli emittens. Folie patentia, 
ad 15 mm longa, ecostata, ovato-lanceolata, onneava. longe et 
tenuiter acuminata, stperne minute denticulita; cellulae oranes 
angusirsinie, longae, lacvissimae, sigmoldene, infinas lulescer- 
tes, alares vinmerasae, laxas, hyalin ved haud vesituleue. Cac 
Tera ignota. 
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BORNEO, Mount Kinabalu, Gurulau Spur, jangle spur west of 
camp, twiniug on twigs, elevation 5,000 feel, Clemens 503480. 

A distinet cpecice in the lax, pinnstely branched stems in can- 
trast to the rigid, dendroid habit of most ef the group. The 
slender, microphyllows branches occur frequently and in some 
of the plants are quite conspicuous. 

Penibukan, elevation 3,500 feet, ridge below eamp, en branch, 
lemens 50053. 

METEORIACE4S 

жетон MIQUELARNUN (C2919 Finch. 

Manilan River, elevation 7,000 fect, Clemens 312804, 514870. 

No, 514872 is a remarkally robust form with crowded, shart, 
turgid, golden yellow branches up to to 6 ram wide with leaves. 

Tenompok, on dead log, elevation 5,000 fest, 
FLORISUSDARIA. FLORIDUNDA (Do. and Molt Fuck 

Masilan River, elevation 7,000 feet, Clemens 51281, 514876; 
Fenibukan, ridge, wall by side of Pinokkok Falls, elevation 
6509 feet, Clemens 508096, 
ORIRUNDARIA TEVIDIOIDES Fist 
Penibukan, near Plnoksok Falls, elevation 6,500 feet, Clement 
400786. 

Mew to Rerneo. Distribution 


‘Mount Kinabalu, without further data, 
Tenompok, on dead log, elevation 5,000 feat. 


Java, Philippines. 


NECKERACER 
BOMALICHENDRON PLABELLATUM (Didi) Pl 
Tenompok, elevation 8,000 feet, on dead log. 
PINNATELLA MUCRINATA (Lac) ies 
Jungle ridge near Dahobang River, elevation 3,500 feet, Cle- 
mens 405040. 
HOOKERIACEJS 
EhIOPUS REMOTIFOLUS C. м. 
‘Tenompok, on dead log, elevation 5,000 feet, 
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CAMACDSTALEA PAPILLATA Cent) Sur 

Penibukan, on old dead log, elevation 3,500 fect, Clemens 
405810. 

Near Tuaran, elevation 500 to 700 feet, on rock in stream be- 
tween paddies, Clemens 51298, 
ACUNOMONTICA RELTHIBOSTEHIM «c: xo. 

Datobang River, on rocks near jungle, elevation 3,500 feet, 
Clemens 404900. 

New to Borneo, Distribution: Java, Celebos. 


THUIDIACEAE 


TUCIDIEM TAMARISCELLUD (©. 90, 

Masilan River, near lobang, elevation 6,000 feet, Clemons 
51388, 

New to Borneo. Distribution: Northern India, Tonkin, Java, 
Sumatra, Philippines, 
дашном GLATCINES extet) Miu. 

"Tenompok, ox dead log, elevation 2,000 feet. 

Jungle ridge near Dahobang River, elevation 3,500 feet, Cle- 
mens 1058 
On rock vear Dahobang Falls, elevation 4,500 fest, Степ 
89b. 


и 


BRACHYTHECIACEÆ 


Penibukan. ou rock near Dahobanz Falls, elevation 4500 feet. 
Clemens 40289, 40290; Pexibukan, base of wall north of Pinak- 
kok Falls, ot rocks, elevation 7,000 feet, Clemens 40482; Masiian 
River, elevation 6,000 fect, Clemens 51380. 


ENTODONTACEJE 


Damp rocks. 
New to Borneo, Distribution: Jav 
ippines, Formosa, 


Sumatra, Celebes, Phil- 
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SEMATOPHYLLACEA 
тизчбвта PARDUKREUBNIS (C. п. Week Don. 

ТТепотроК, damp lors, elevation 5,000 feet; head of Colum- 
hon River, mossy forest, Kesbamban River, elevation 5000 tc 
6.009 feet. 

Numerous collections at altitudes between 3,500 and 8,000 feet. 

Numerous collections from trees, logs, and stones up to 9,000 
тш. 

Pinokkok Falls, elevation 6,500 feet, on wet reeks, Clemens 
wor. 

New to Borneo, Distribution: Philippines. 


ACROPORUM CONYOCUTUM Fein, 
Ou siones and trees, mossy jungle below Garalan Lobang, 
elevation 6,000 to 8000 fest, Clemens 573510. 


Gurulau Spur, near stream, on tree trunks, Clemens 51095. 


Tenompek, on log, elevation 5,000 feet. 


mn— 

Mount Tibang, E, Mjoterg s. 1. November, 2925. 
акордом BOSCH в оа Wk) Du. 

Penilukan, below Dahobang Falls, elevation 4500 feet, on 
twig, Clemens 402020; Penibukan, near Pinokkok Falls, elevation 
6.000 feet, Clemens 509758 
{NOGHOSTELEUME LELTOCATTOM (ане) киш. 

Tenüukan, side ridge, Jungle, elevation 4,560 feel, Gersens 
donis. 

лейди Spur, olsvation 7,000 to 8,000 fret, Clemens 51436; 
an stoves and trees, mossy jungle below Guruleu Lobang, eleva- 
tion 6,000 co 8,000 feet, Glemens 52452. 

‘Columben River basin, on tree, elevation 4,500 feet; Penibu 
kan Ridge, on forest treo, elevation 4,000 fest, Clemens 40374. 
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Penibukan, noar Pinokkok Falls, elevation 6,500 feet, Clemens 
40973. 

‘Numerous collections from Tenompok, Penibukan, and Curu- 
Inu Spur, mostly on twigs and branches of trees. 

‘These collections vary consideratly in size but dier in no 
way that Y can see from T. magnum as represented in ny ber 
barium hy а specimen from Java collected and determined by 
Pieiseber. The leaves are slenderly acuminate, sharply serrate 
hove, the parilim, when visible, few and ineonsnienows, and 
the sete often up io 2 ст or more long. The epiphytie habit on 
twigs and leaves seems to be constant in this series. 
тазтиїлим SUNATRANTM (Lar) шә, 

Penibukan Ridge, elevation 4,000 fect, damp jungle, Clemens 
soari. 

Tenompok, damp logs, elevation 3,000 feet; Columban River 
basin, on trees, alovation 4,500 foot. 

HYPNACER 

Dioisum, robustum, flavescens, parum nitidum. Caules ad 
10 cm longi, vadiculosi, densíssime pinnuti, ramis inoqualibus 
ad 2 em longis, haud complanatis. Folia rigida, patentia, leni 
ter falcata, plienta, circa 1.8 mm longa, e basi concava ovata, 
acuminate, spies serrata; costa bina, breviusculis, male definita ; 
sellulac angustissime, inferiores Jatiores, Incrassatae, valde po- 
тозае, alares paueissime, hyalina vel nullae, folia perichae 
Баћа sensim longe acuminata, argule denticulata; seta 3 ad 5 
om longa; theca magna, fusco, 2 ad 22 mm longa, pendula, e 
tollo distincto oblengo-elintica; operculum conieo-rostratum ; 
volyptra ignota. 

Bonwro, Mount Kinabalu, Qurulau Spur, head of Pizckiok 
River, elevation 8,000 feet. on twigs, Clemens 50292. 

This species is unusually well marked by the rigid, plicate 
leaves, especially when dry, and the long sete. Beiropotkecien. 
Dixon Fleisch. has the leaves slightly plieate but is a mach softer 
plant with longer kaf points and a much smaller sporophyte. 
BOTAOFDTOECIÓN TORQUATO (Dor. and NOLO Suez 

Tenompok, damp logs, olevation 5900 fect- 
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Чагы Spur, elevation 1,000 feet; Toncmpok trail, on gruas. 
eto, Clemens 51056, Penibukar. Lobang 11, above Pinokkok 
River, elevation 5,500 fect, Clemens 50134. 
кстиогдтисаум MORTIN єс, ND лер 

Tenompok, elevation 5,000 feel. 

Masilan River, elevation 6,000 feet, Clemens 314500; Fenibu- 
kan, junglo ridge oar Dahchang River, elevation 3,500 foot, 
Clemens 305940. 

Dahotang River, clevation 3,500 feet, on rocks near jungle, 
Clemens 30590, 

New to Borneo, Distribution: India, Singapore, Java, Sum- 
tim, Celebes, Philippines 


Gurolan Spur. jungle spur, on bark of large tree near camp, 
elevation 5,000 fect, Clemens 30477. 
mu 

Tenompok, elevation 5,000 Feet, on logs. 
CTENIOIADRLPALES SPINDLOSUS Brath.) Рана, 

‘Tenompox, elevation 5,000 feet, on logs. 


HYLOCOMIACEAS 
NACROTAMNIEM SAYENSE паа, 

Penibukan, on rocks near Dahobang Falls, elevation 4,500 
feni, Clemens 402804; Merai Parai above Kamburanga (open 
places), taken from Biechuum fuviatile Lowe, elevation 10,000 
Test, Clemens 33222 М 


POLYTRICHACER 

"Penibuken, elevation 3,600 feet, on stones in stream, Clemens 
40512. 
€— € из on 

Masilan River, elovalion 6000 feet, Clemens 61979. 

New to Borneo, Distribution: Philippines 

"Tenompck, damp places, elevation 5,009 feet; jungle trai be- 
low Gurulau Kamboranga, on trees, elevation 6000 to 8.000 
feet, Clemens 52047. 
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end of Columbon River, elevation 5,000 to 7,000 f- 
lau Spur, elevation 7,000 to 8,500 feet, оп rocks am - 
Clemens 70887, 51026, 51219. 

Head of Columbon River, elevation 5,000 to 7,000 f« 

Сад Spur, elevation 7,000 to 8,000 fect, terrestres! 
forest, wel, Clemons 51092; Guralau Spur, Guralun Kae! 
elevation 7,000 to 9,000 feet, Clemens 50785; Gurulvi 


northwestern base of Victoria Peak, elevation 12,501 fro" 
bank, edge of rivulet, Clemens 31407. 


ILLUSTRATION 
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DIATOMS FROM BIWA LANE, HONSHU ISLAN 


D, NIPPON 


By R. W. Sevontcow 
OF Harbin, Manctvadosa 


Several years ago Prof. Dr, Tamiji Kawamura, of Kyoto, sent 
зно a tube of diatom clay from Biwa Lake, Nippon. Biwa Lake, 
опе of the largest in Nippon, ix north of Osaka, Honshu Island, 
in 35” 28° north latitude Tts altitude is 863 meters, its ares 
614.8 square kitometers, and its maximum depth 95 meters.. 

A careful examination of the diatom sample vielded more 
than two hundred forms of 


cecus alge. From systematic 
and geographic points af view the dialems from Biwa Lake are 


of great interest. Some of these diatoms are essentially tropical, 
others are characteristic of alpine and Aretie vegions. Among 
Tbe species found in Biwa Lake, the following seem to inhabit 
warmer climates: 


Metorine soda eit abliqucetratiny, 
Meloria anerirane, етйн Zambia 

Metotira vadat КОГА 

Арабага poltucida v. rectu, Amphors delphines var, minor. 
Сушдейа nia, Gemphoneme Dorggren 


‘The northern elements are widely represented in Biwa Lake 
y many large srocios of Stauroneis, Navicila, Pinnularia, Gom- 
phoneme, and Cymbella. Didymosphenia geminata, a common 
diatom in the northern part of Asia and of Europe, was also 
found. It was peculiar to find in Biwa Lake some species of 
American origin. Melosira solida, known from Arizona, was 
very abundant; Stephanodiscus carcouensin, reported from Kia- 
math Lake, Oregon, was represented by thousands of specimen 
A distinct. species, Melosira americana, known from tropical 
America, was also common in Biwa Lake, About eighty dif- 
ferent diatoms known from Kizaki Lake were recovered in Biwa 
Take. Soveral forms, of frequent occurrence in Kizaki Late, 


"indi reported by De, M. Ueno, of Ube Otsu "rdrolioloricdl Sintion, 
Nico, 
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were not found in the Kawamura gathering, which cam searcely 
be because my sample is mot sulficientiy large. Over seventy 
mew species and varieties of alge are deseribed trom Biwa Lake, 
and seme aro vory distinct and peculiar. 

From the ecological peint of view the following diatoms from 
Biwa Lake are plankton species: 


Инга granuiate and var, Attheya Zacharias, 
Melosire solida. Chaetocerar sp. 
Cusotatta cota and van Asterionetix grecitma, 
Srevhmodiacis carcenemin, Aatestonctha forma 


Cotcivedisene етта va 

The other diatoms belong to а bottom formation and include 
large forms; such as, Melosira undulata, Opephora Martri, Synce 
dra Шта and var., and various species of Келоа, Cacooneis, 
Aclnauthes, Navicula, Pinnularia, Cymbelle, Gomphonena, ата 
Surirella, The last genus was very richly represented jn the 
Jake. 

All of the diatoms listed in this noto ere fresh-water species, 
and only a few forms can be referred to brackish.water spesies; 
they are Магон erneicıla var, Nitzschia tryblionella, N. Lo- 
vensiana, and N, Clowsii, "This note is illastrated with drawings 
by the author, and they may be useful in fature investigations, 


Meiosi verius 0. A, Аш. ЕП. HUSTEST, Засах, (1930) 85, бе. 41 
Frostuie cylindrical, 0.08 mm broad. Rare. Reported from 
Aokiko and Kizuki Lakes. 
Melsira prenadate (hn. 
Ya. Пек, 
fie, ns. 
Frustale eyündrienl 0.01 mm broad, 0.017 mm long. Strive 
punctate, 13 in 0.01 mm, forming close longitudinal rows, 15 in 
0.01 mm. Not common. Known from European lakes. 
Helssire granstate (Ehr) alts var, anpuationina б. Mil, Ек. 


HisTeoz, Kryptoram. Flom T Band, Kirsellgen (1020) 150, firs 


S (ete) теве: Pate 0 


Rotts? var, mmisconcnsie (Moist) Rete? 
Pon. Flera Т Band, Kicsclilgen (1927) 251, 


Frastule long, narrow, cyünérieal 0.027 mm long, 0.0034 
к Punots spiral. Uncommon in Biwa Lake. А pelagic 
xi 


T na м 


E Skvortzow: Dictons from Diet Lake 


МЕШАВА SOLIDA Boletin. Piate 1, бк 3 ta 6 46.11 nad 
Mdosira salila Bulımstein, Vax Heure, Synopis (1880-1888 pi 
5%, їз. 36-89. 

Frustule eylindrical, coarse, with thick siliceous margins. 
Length, 0012 to 0.01 mm; breadth, 0.007 to 0.0085, Lateral 
herus massive, 0,0025 mm long, Strie punctate, 12 in 001 mm, 
Junta 12 to 15 m 0.01 mm. Abundant in Riwa Lake. Known 
from Carcon, Arizona, and from Europe. 

MELOSHRA SOLIDA. хен тө NIPPONICA ver. mv, Pate 1, me 

Differs from the type in its puncta. disposed oniy in the middle 
part of the frustule. Opposite ends hyaline. Length, 0.025 mm: 
эгер}, 0.008, Striæ 12 and paneta 12 in D.01 mm. Common 
with the type species, 
инан. AMERICANA. Kut. fo Lor 

Differs from the type in the presence of dots in the marginal 
sections of the frustule. Length and breadth about 09076 mm, 
‘The type is reported from tropical America and from Ackike 
and Kizaki Lekes. 

Metisira wndwate (Ehr. Kila, A. SOMO, Atlas Distom. (18035 
PL 390, fgs. 1-14, 16-19, 2 

Frustule eylindrieal with thiek margins. Length, 6.068 mm. 
Not common in Biwa Lake. Reported from the Tropies and 
as a fossil from Europe. Common in Aokiko and Kizakt Lakes. 


Melia vodulete (Ekr) Fin, тис, Normanni Avante, Vas Brunck: 
Synopsis (1880-1881) ph 90, ig. 7. 

Difers from the type in the nolygonal shape of tke inner part 
of the valve, Diameter of the frustules, 0.03 to 0038 mm. A 
tropical diatom. Reported from Kizaki Lake, 
сустоткъш CONTA (гм кь 

Cyctrefi comia (Kir) Kite, Er. Huston, Вий. (1939) 103, 
fr єк 

Valva eireular, 0.01 to 0.015 mm in diameter. The marginal 
zone striated. Strie 16 in 001 mm. Middle zone punctulete. 
Not common in Biwa Lake. Reported from Aokiko ard Kizaki 
Lakes. 

ONCROTBLLA COMTA (EA) ite var. OLYGACTIS (EM Oe. ге А he 2%. 
Oye conte (Ehe) Kin, var. oligadie (Ew) Gran, van 
Bene, буер (0680-1891) pl. 22, Aga, 16,18 
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Valve, 0.01 to 0.012 mm im diameter, Strice 15 in 0.01 mm. 
‘The middle puncla coarse, arranged in radiate lines of unequal 
length. Raro, with the type. Known from Europa. 

Cyeletetio giomernte Bachmann fo. ippenien Sxvorrrom, Distam. Ki 
ali Lake (1995) pl 1, би, 12 

Valve very small, about 0.005 mm in diameter. Strip fine, 

18 in 0.01 ram. Common in Kizaki Lake. 


un 
Stephanadiacas sarcnensi Grün, А. Servon, Allan ister (1000 
pl. 228, figs. 9, 1, 

Valve large, circular. with 24 to 26 radial marginal processes, 
З in 0.01 mm. Bends large, robust, radiately disposed, 15 to 18 
in 0.01 mm. Diameter of the valves 0.025 to 0.045 mm. Abun- 
dunt in Biwa Lake, Known from Klemsth Lake, Oregon, and 
Shasta Country, California. 

[STEMEANOUISCLS CARCONENATK Gran. ver, PUSILEA 
Stopamcdizcus sareauensis Gran. var, psila Grun, A. хоног, AL 
Tas Diatom. (1301) pl. 226, fige. 11, 12. 

Valve minute, circular, strongly marked with coarse beads, 
uecoming smaller only near the margin. Processes 6 to 12 
radiato, Central area covered with beads, Margin distinet 
Dismeter of the valves 0.005 to 0.017 mm. Beads 15 in 0.01 men 
Common with the type. 

Valve circular, strongly marked with coarse beads, irregularly 
in the center of the valve. The valve is ornamented with a оз 
roba of large spines on one-third of the valve bordar. Diameter 
of the valve 0.035 to 0.04 mm. Length of the spines 0,006 t 
0.01 mm. Notcommon. ‘The form most nearly resembling this 


species is Stephanodiscus elegans T. Brun, a fossil in Yedo. 
Nippon 


Valve circular, marked with longitudinal, radiate rows of 
nets, forming in Ше center а hyaline space or corona of few 
peret. Diameter, 0.05 to 0.08 mm, Peneta 10 in 0.01 mm. 
ХӘ common in Biwa Lake, ‘The type is known frem fresh and 
braclcish waters from large Eurasian Jakes, 
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эттин ZACHARIASL I 


Plate £ au as, 
Attheya Zachariasi Brun, Ft, Husreor, Bsciller. (1930) 118, fig. 99e 
This species is abundant in Віма Lake, but found only as 
broken valves and endocysts. Length of endocysts, 0.028 to 
0.034 mm; breadth, 0.0068 io 0,0085. Reported from Aokike 
Take. А pelagic species. 
The broken valvas and Alameuts of this diatom were common 
in the Biwa sample, They were poor for identification, 
Telelloria femetyata (Lansh.) kitr, En. Hurram, Daciler. (1900) 
122, Bg. 39, 
Valve Yinerr, undulete in the middle part and at the ends, 
Length, 0.051 mm; breadth, 0.007. Common in fresh water 
‘Uncommon in Biwa Lake. Reported from Kizaki Lake. 


Таана ociosa (Roth) Kitz, Fw. Husteor, Decir. (1990) 
12%. fig. 101, 


Valve small, undulate. Length, 0.025 mm; breadth, 0.007. 
Reported from Aokiko and Kizaki Lake 


Dizlema hiemale (Lyng) Heiberg var, mesodon (Ehr.] Gran, FR. 
Ausreyr, Бейт, (1800) 129, his. 416. 

Valve oblong, lanceolate. Length, 0017 mm; breadth, 0.007. 
Common in streams. Rare in Biwa Lake. Reported from 
Aoidko and Kizaki Lakes. 

MERIDION CIRCULARE Агына var CONSTRICTA (all) Yon Broce 
Meridien. буемағе Agardh var. constricta (Ralfs) Van Мешеу, En. 
отт, Baehr, (1920) 181, fig, 13. 

Valve elavate and capitate. Length, 0.033 mm; breadth, 0.005, 
Rare. Reported trom Kizki Lake, 

Opephors Harty Мові, Fa, Musnan, Васа, (1990) 138, Kg. (20, 

Valve ovate, attenuate towards both ends, Length, 0.019 mm; 
breadth, 0.005. Strim robust, 7 to 8 in 0,01 mm. Common. 
Known from the bottoms of large lakes. Reported from Aokiho 
and Kizaki Lakes, 
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Fragilaria erpueira Daum, Fi. MUST, Baciltsr, (1930) 138, fi 
E 

Valve linear, almost parallel, with slightly attenuated ard 
rounded ends. Length, 0.022 mm; breadth, 0.002. Strie 18 in 
0.01 mm. Common in fresh water. Known from Aokiko and 
Kizaki Lakes, 

Gerntonsi arene Kite ver, Batteria Манту, Beiträge zur Пас 
Ташиевди ырык. 2 (916) 210-227, pl 8, Ans. 1a. 

Valve linenr-lanceolate, attenuate at the ends, Length, 0.084 
mm; braadth, 0.005. Strie 15 in 001 mm. Reported from 
Tokyo and Kimki Lakes. Not common in Riwa Lilo. 

Anterioneile aracilime (Hartasch) Heong, Ра, ustest, Balas 
заду 165-18, В. 10m 

Valve linear with equally undulate ends. Length, 0.08 to 0.09 
mm; breadth, 0.0017. Known from Kizaki Lake. A pelagic 
species. 


ASTERDNELA FORMOSA Heat 
Asterionctte formosa Чомай, Ек. Husta, Bacillar. (1930) 14%, Bg. 
1st. 

Valve linear, ends unequally undulate. Length, 0.075 mm; 
breadth, 0.0017. Known from Aokiko Lake, Not abundant in 
Biwa Lake, 
буклйвд ULNA (таша гы. 

Synedra Gr (ittsch) Er, Ев. Husso, Basillar, (1990) 151, Ags 

Valve linear, parallel, with attenuate ends. Length, 0.16 to 
02 mins breadth, 0.005 to 0.006. Striæ 9 in 0.01 mm. Not 
common. Reported from Ackiko and Kizaki Lakar, 

BYBEDSA, ла (See 
Senora Uira (Nisen) Ely, var. Renesi (Hori, and Peragillo 
Hust, Нияте, Baier, (1999) 20%) My Wd. D 

Nalves broad, short with abrupt acuminate ends. Length, 
0.029 to 0.012 mm; breadth, 0.007 to 0.0085. Strie 9 to 10 in 
001 mm, Reported from Kizaki Lake. 
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SYNEDRA ULSA (Mitch) Км, var. РАМКА CRUS) Grae. 
Synedra tina (Nitasch) Ehr. var donice (КЫ) Gron, Fe Hus- 
‘Teor, Найт. (1930) 184, Ag, 268, 

Valve very long and narrow, regularly altenuale towards the 
ends. Ends capitate. Length, 0217 mm; breadth, 0.0048 to 
0.05. Str 3 in 0.01 mm. Reported from Kizaki Lake. 
SYNEDIA ULNA ¿Site Ei. эм. OXYRITTNCADE «пша уш жеш te CON- 

Sumatra Ulva (ias) Ebr. var. orgrhprelis (Kütz.) Van Herek 
fo. conatrete: HUSTEOT, Bailey. (1030) 35%, б. 101. 

Valve lincar, abruptly constricted in the middle. Ends aeu- 
minate. Length, 0.078 mm; breadth, 0.006. Strix 9 m 001 
mm. Not commen. 


SUREDEA ULNA (төө Kr. var. AXPIEMEYNCROS (ar) Gre 
Spedra {ла |Nizsch) Ehr. var, anphiriywias (Ehr) Grun, Pa. 
veraz, acier, (1910) 184, Ne. 167. 

Харс lincar, attenuate and capitate. Length, 02 mm; 
breadth, 0.0069. Strie 7 in 0.01 mm. Common in Віма Lake. 
Synedra тана Meister, Ек. Нояткэт, Baciltar. (1090) 138, бе. 103, 

Valve very narrow-linesr, gradually attenuste to the ends. 
Length, 0.044 тип; bresdth, 6000. Strie fue, 24 im 0.01 mm. 
Reported from alpine lakes, Lago di Crocetto, Bernina, Davoser 
Lake, Europe, 

BTNEDRA NANA Мани var NIPPONICA лет, Mate б зе, п, 
Зэлейга zane Meister тат, nipponica SKYORTZON, Dintum. Kinki Lake 
(1986) 5). 10, ба 2%, 

Smaller than tho type. nds capitate. Length, 0.027 m 
breadth, 00012. Strüe 25 in 0.01 ram. Differs from the spec 
mens from Kizaki Lake in the narrower valves and the number 
of stie. Not common, 

[SINEDRA RUMFENS Кїч. нө, HESXOTINIANA Com. 
Sysedra rumpons Kita, vas. Mesephinizea Gron, Fk. Husten, Вас. 
ur. (1990) 185, fg. 178, 

‘Valve limoar-lanceolate with slightly cepitate ends. Length, 
0027 mm; breadth, 0,0934. Strie 12 in 001 mm, Reported 
from Kizaki Lake. 
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‚_БИйете from the type in its finer strie. In the middle part 
the valve is wndulate, Length, 0.018 mm; breadth, 0.0034. 
Siríz 15 in 0.01 mus, not ponetate, Uncommon in Biwa Lake. 
Syuedva Veuckerie Hite vor. copitellta Gren., FR Hustier, Bacil- 

Jer. (1950) 161, Ar. 104, 

Valve lincar-lancsolate with altenuate and capitate ends 
Length, 0.015 mm; breadth, 0.0082, Strix 18 in 0.01 mm. Re- 
ported from Kizaki Lake. 

SYSBURA MINUSCULA Gren. var. CAPITATA var. nov. Pate fa ah 

Differs from the type in its short capitate ends. Length, 0.02 
mm; breadih, 0.003, Strie 15 in 001 ram. Uncommon in Biwa 
Lake. 

Fragilecio pernetica W. Sm, A. бең, Atlas Diatom. (1919) pt 
29%, 685. 19-80. 

A distinct species with lanceolate valve, enlarged in the middle 
and sttennate lowards the ends. Length, 0.024 mm: breadth, 
0.0034. Striæ 18 in 0.01 mm. Common in Biwa Lake. Be- 
porte? from Kizaki Lake. 

SYSEPRA ACUS киш. Pine 2 4 
Synedra aces Kittay A. Зснэрт. Atus Diatom. (1913) pi. $08, fg. 1- 

Valve Hueardanecolate. Length, 0.09 mm; bresdth, 0.006. 

Stim 12 їп 0.61 mm. Common in fresh water, 


лейте nipponien Sorrow, intome Kisaki Lehe (1930) ph 1, б. 
d 
Valve small lanceolate, enlarged in the middle, gradually 
attenuate towards the ends. Length, 0.0085 mur; breadth, 
04013. Strip 26 in 001 mm. Differs from (he Kizaki spe 
men in its coarser stri. 


коко CRACILIS (EM) нык. Piate 81 
Funstia gracilis (Ehx) Path, Fx. Husrron, баал, (1930) 185, fg. 
252. 
Valve linear, slightly curved, with parallel margins inês 
capitate, Length, 005 to 0.093 mm; breadth, 0.004 to 0.005. 
Stiz 10 in 0.01 mm. Reporied from Kizaki Lake, 
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Билона prerupta Ehr. v 
950) 1%, fg. 216 
Valve robust, genullesed, biundulate with rostrate and trun- 
cate ends Length, 0.083 mm; breadth, 0.013, Strie 8 in 0.01 
mm. Not common. 


Bram. Plate de 12. 
bidens Gran, Fa Низттот, Baeillar 


Euvatia pectnatis (Kz) Rath, vas. minor (Kite) Rath, FR Hes- 
тия, Bacilar. (1930) 182, fg, 238 
Valve linear, genuflexed, slightly gibbous in the middie, with 
short attenuate ends. Length, 0.034 mm; breadth, 0.0042, 
Зіна 14 in 0,01 mm. Reported from Kizaki Lake, 


EUBOTIA PECTINALIS ale) Tabl. var, MINOR (Këte Rath, fe IMPRESSA (ЕМ. 
metis pectinatis |Кш.) Пав. var. minor (Kütz) Вава. fo, ine 
Presse (Hated), гейш, (1990) 182, fip. 23% 

Valve reflexed. Length, 0.027 mm; breadth, 0.0065. Strie 
15 in 0.01 mm, Known from Ackiko Lake, 

Valve genuflexod, gradually attenuate towards the endo. 
Ends slightly capitale, bread, rounded. Length, 0.037 mu 
breadth, 0.005. Stri 6 in 0.01 mm. Differs from the type in 
its more elongate valves and wider striz. Uncommon. 

EDNOTIA VENERIS tin} о. MAN, 
Fanotia veneria (Ritz) O. Müll, Fe, Hosrzar, Decir, (1120) 192- 
189, fe. 240 

Valve linear, straight on the ventral side, reflexed at the dorsal 
side. Ends acute, Length, 0.0187 mm; breadth, 0.004. Strüe 
15 in 0.01 mm. Uncommon. 


Eunolia horcris (Et) Gui, Ps. Husrepx Baciliar, (1930) 18% 
184 ба. 28, 

Valve linear, lunate with parallel margins and rounded ends, 
Length, 0.052 mm; breadth, 0.004. Strie 15 in 0.01 mm. Re: 
porled from Kizaki Lake. 

ACTINELLA BRASILIENSIS Geo, 
Actineta bresiioneis Grunn Sxvontzow, Diatoms Klaas Lake (1936) 
PD 

Valve linear, clavate, broad-capitate and apiclate nt the sper, 

regularly attenuate towards the end. Length, 0.08 to 009 mm. 
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Not common, Reported from Kizaki Lake, Chosen, and Hanka 
Lake. 
orcontis PLACESTULA dio» 
eeconeis plecentedo (Ehr) Fe, Hesrzpt, Bacilar. (1930) 199, Bg. 
200. 

Valve elliptical. Length, 0.94 mm; breadth, 0.025. Uncam- 
mon. Reported from Aokiko Lako, 

Ctecorcia placentuda (Ehr.) var. multa (Ehe) Clove, Fn. Husson, 
Васа, (1930) 200, fg. 201 

Differs from the type in its âne, longitudinal, undolating, 
blank bands. Length, 0.0085 mm; breadth, 0.0063. Uncammon 
jn Biwa Lake A fresh-water diatom, 
соосомав PRACENTULA (rà var. LINEATA OB) Gere 

plocenista (Ehr.) var, icta (Ent, Clove, Fk, Hosszor, 
1530) 100, бе. 26 

Valve elliptical, crossed by fine, longitudinal, undulating, blank 
bands. Length, 0.024 mm; breadth, 0.014. Reported from Ki. 
Фай Lake. 

Broader and smaller than the type form. Length, 0.014 mm; 
breadth, 2.01. Stale 10 in 0.01 mm, Cocconeis disculus is 
known frora bottoma of European lakes, 

Coccaneio diminuda Pant, Fa. Huston Bacillar. (1900) 191-192, (б. 
ж. 

Valve elliptical, Length, 0.01 mm: breadth, 0.0085. Lower 
valve with very fine striæ, upper valve with more-rcbust strin- 
lion. Strie 18 їп 0.01 mm. Reported ftom Aokiko ane Kizaki 
Lakea. Known from Ruropean lakes 


15 Wal, end Ket. mns 
Encocconcia megenein Wisen and Кош, New diatoms from 
Eussin (1940) Jour. Мотой. 3: 16-271, pl. 2, бу, & 0: Debe 

zar Dintomeenñora des Orego-Sces (1827) 13, 18, pl fga. 2,8 
Valve robust, lanceolate, hrosd-undulate at the middle, srad- 
pally attenuate towards the ends. Length, 0.93 mm; breadth, 
9015 Upper valve with radiate strie. Central area oblique, 
rectangular from one side, dilated on the other side. Axial 
area narrow, filiform, Lower valve rectangular, with а broad 
stauros, widened and truncate outwards, Strie punctate, 18 in 


ee it ii 
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901 mm. Uneommon. Known from Onega Lake, northern 
Europe, Russia. 
ACDNANTBES MINUTISSIMA кач. 
Acknarthes minntissima Кіл, Fe. Нтатот, Ван, (1841) 198, б. 
ЁЛ 

Valve linear-elliptica), attenuate towards the ends. Length, 
0913 mm: brezdth, 0.002. Strie 20 in 0.01 mm. Reported 
from Kizaki Lake. Common in Biws Lake. 

Differs from the type in its rounded ends and slightly un 
dulated middle part. Length, 0.011 mm; breadth, 0.008. Sri 
12 in 0.01 mm, more distinct in the middle part of the valve. 
Uncommon. 

ASHSANTIES CLEVEL run. Pite 3, єз, 
Achnanthen Glevet Grun, Fx. Hustent, Bacilar, (1920) 208, fg. 296 

Valve elliptieatlanceolate with attenuate ends, Length, 0.012 
mun; breadth, 00058. Upper valve with a narrow, linear, axial 
‘area, with robust strim, 12 in 001 mm. Lower valve with out- 
ward-dilated central araa. Stri radiate, punctate, 24 im 001 
the middle of unequal length, Common. Reportes from 
to Lake. 

ACHNANTEES CLEVE! Cran. ve, NIPPONICA Stretion. тїш 4 Au. S, 
Achraxikes Clevel Grun, var. wippotia Sxwokrzow, Diatoms Kit 
Lake (1990) pl 2, fg. 24. 

Valve long-elliptical with attenuate ends, Length, 0.027 mm; 
breadth, 0.0063, Sirie of the upper valve 9, of the lower valve 
21, in 0.097 ram. Known from Kizaki Lake. 

Ackranthos pivtota Must, var. jagonio Hunters, Basi 
‘Aokibosee in Japan 281, pl. 6, Mes, 12, 19, 

Valve minute, ovate with rounded ends. Length. 0.005 mm; 
breadth, 0.0027. Striz 22 in 0.01 mm. Reported from Aokiko 
and Kizaki Lakes. The type is known from central Asia, 


m 


PANTIES PEDAGALU Bron end Terbant. 
Ackranthes Peragallü Bron ала Merbaul, FR. Нозтаот, Becillat. 
(1920) 29%, Sg. 300 
Valve lanceolate with abruptly attenuate and capitate ends. 
Length, 0.01 mm; breadth, 0.006. Reported from Aokiko and 
Kizaki Lakes. 


264 ‘The Phitippine Journal of Science E 


“Differs from the type in its smaller size. Valve limarellpti- 
al, slightly siliceous. Length, 0.0088 mum; breadth, 0.002. The 


type was reported from Aokiko and Kizaki Lakes. 


Acktassher айча Gron, Ft. HEST, BOCAS. (1930) 19, ig. 258 
‘Valve lnear-lanccolate, enlarged in the middle part, attenuate 
and capitate. Length, 0.012 mm; breadth, 0.0025. Strie very 
fine, 30 in 0.01 mm. Uncommon. 
ACHNANTHES BUSOLETTANS Kite, hae аве 1e 
Achnanthes Biasoletizna Kite, FR Husctom, Восі, (1980) 199, 
ACH. 
Valve broad lnear-ellipticct, undulate in the middie, broadly 
rounded at the ends. Length, 0.012 mm; breadth, 0.0053, 
Sirio very fine, 20 in 001 mm. Uncommon, 


Achatthes Insecalate Breb. Fa Hoorenr, Баек. (1900) 207, fis 
306, 

Valve Tanccolate-elliptical with broad ends. Length, 0.012 
mm; breadth, 0.005, Strie 15 in 0.01 mm, Reported from 
Аокіко and Kizaki Lakes. Common in Biwa Lake, 

ACMRANTUES LASCEDLATA иө. var, ROSTAATA Hi. 
Achnantkca Inrecoists Breb. var. restrata Husrzor, Bacillar. (1990) 
208, fg. 2004 

‘Valve with rostrate ends. Length, 0.002 mm; breadth, 9.008. 
Striz 12 in 0.61 mm. Reported from Kizaki Lake. 

Achtantheo lasceciata Breb, var. alipfien Cleve, Pa. Rustam, Вой. 
Tar. (1890) 208, бе. sake, 

Valve brosd-elipticaL Length, 0.015 mm; bresdth, 0.0088. 

Known from Kizaki Lake. 


OSICA Stretton, 
Achwanthes intceciata Rech. var. nipponica Snramzzone, Diatoms Ki- 
aki lake (1986) pl 12, fig, 13. 

Valve broad-lanceolate, slightly gibbous in the middle, chtuee. 
Length, 0.015 mm; breadth, 0.065. Striæ 12 in 0.01 mm. Dif- 
fers from the type in its short valves, Common in Biwa Late. 
Reported {топо Kizaki Lake, 
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Acknenthca exigua Grun. sar, Indien Skvonrzow, Dialame frem Cal- 
cea (1935) pl 1, fig. A. 0 

Valve slightly siliceous, short. Length, 0.0076 mm; breadth, 
0.0042. Reported from Caleutta and Kizaki Lake. 
RROICOMPIIENIA CURVATA (Kite) Grom. Pate з tg. I. 

Hhoierspleris carveta (Kit. Grun, Fr. Husten Васак, (1990) 
211, fig. on. 

Valve linear, clavate, attenuate towards the ends. Length, 
2.042 mm; breadth, 0.0068. Série: 12 In 0.01 mm, Known from 
Aokiko and Kisaki Lakes 
EMOICOJEMENIA CURVATA (FU) Grm. ты, MAJOR сн, мез, в.а 

loicomphenia ewvata (Kūla) Gron. var. major Ошув Eyr 
view. Diatome 2 (1835) 165, 

Larger than the type, Length, 0.078 mm; breadth, 0.0085. 
Stria 11 in 0.01 mm, Known from Pitt River, Oregon, North 
America. Not common in Biwa Lake. 

Anpáiplewa pellucida Küte. var. recto Kitton, Р. CUm, Synopsis 
ауы, Diatoms (1894) 1, 127; Sxvoxrzow, Diacons Кїї Luke 
(1996) м.а, ав 

Valve linear with gently cuneate ends. Length, 0.25 mm; 
breadth, 0.017. Known from Kizaki Lake, Nippon, and from 
southern China, Found by Kitton in stomschs of Nipponese 
oysters. A fresh-water species. 


Valve diplical, attenunie. Length, 0024 mm; breadth, 0.014. 
Differs from the type in its broader valves Not common. 
Frustulia vhomboidia (he) de Toni var, 
"Hosrrer, Bacllar. (930) 221, йе. 326. 
Valve lanceolate, narrow. Length, 0.105 mm; breadth, 0.819. 
Reporied from Ackiko and Kizaki Lakes. 
үнгзтїлла VOLGARIS She ar. ASTATICA Sleortom, Pht ав €> 
Prustelia vulgaris Thwait. var. meicties Sxvoarzew, Distens from 
N. Manchuria (1928) 42, Pl d. fig. 22. 
Valve linear-lanceclate with obtuse, truncate, and broad ends. 
Length, 0.044 mm; breadth, 0.008. Reported from Manchuria 
and Geylon. 


mplipteuroiden Gran., FR 
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вукозсиа KUTZING (аал Cine 
Gyresigna Kutsingii (Grunt Cleve, FR Musrsor, Bacilar, (1930) 
22, fg. 180. 

Valve sigmoid, gradually attenuate towards the ends. Length. 
0.105 mm; breadth, 0.0013. Longitudinal srie 21, transverse 
side 26, їп 0.01 mm. Reported from Ackiko and Kizaki Lakes. 
OTROSIGIAA ACUMRATOM ckise) зм. 

Guresigma «cuminature (tz) Beti, Pn. Husrenn, Васа, (1930) 
222, fg. 329. 

Valve large and robust. Length, 0.184 mm; breadth, 0.02 
Longitudinal and transverse strie 18 in 001 mmi. Known from 
Kizaki Lake, 

OTROBIOMA SPENCER CW. Smi) сете var. NODIPERA Gras. Pate a tes be 
Gyresigna Spencer (W. Smith) Cleve var, nolifere Grun, Fr. Н 
“mar, Bacar. (1930) 226, Ag. 39%. 

Valve robust, broad, with rounded, oblique ends. Length, 
0.122 mm; breadth, 0.01%, Longitudinal stria 24, transverse 
22 to 24, in 001 mm. ‘Tho transverso stris in the middle part 
of the valve radiate. Not common. Known from fresh waters. 

Valve broadlinear, slightly sigmoid with attanuate ende 
Length, 0.158 to 0.16 mm; breadth, 0.0187 to 0.0192. Longitu- 
dinal strie narrow, 21 to 24 in 0.01 mm, in the middle part 
radiate, Central area oblique, terminal ares distinct, obliquely 
enlarged, Seems to be a distinet species. Not common, Dit- 
fers from the буро in having coarser transverse strim. 


Coloss Poele (Grim. Maresch, Fa. Museros, Васак, (1990) 
LL 
Valve linear or Hnear-lanceolate with parallel margins and 
rounded ends. Length, 0.087 mm; breadth, 0,007. Strie 18 in 
0.01 mm. Uncommon, 
CLONES ВАШ (Grn) Merah. vr. EARCETTOLA (Sala) Mae. Pide $ 
Ontoseis basillem (Gran) Meesch. var, леси (oix) Hus. 
тзт, Васа, (1930) 236, Лу. 263, 
Valve lancedlate. Length. 0.018 to 0.054 mm; breadth, 0.004 


te 9086, Strie 24 to 26 in 0.01 mm. Reported from Ackiko 
ake. 
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ALONE ачылы (Gron ) Mech yar. HANDRTTULA (Sole Yon te DENSI- 

Valve Janceolate with attenuate ends, Length, 0.034 mm; 
breadth, 0.0085. Strie very fine, about 35 to 40 In 001 mm, 
Differs From variety lanastiule, fine strie. Net common 


Caloneis silenla (ЕМ) Clave van, (идө Hustert, Bacilos. (1991) 
218, fg. 267 

Valve robust, undulate with atlenunte ends, Length, 0.072 
to 0.09 mm; breadth, 0,013 to 0.015. Reported from Kizaki 
Lake. 

CALOYEIS SILICULA кэ, vor BAICALENEIS Bav. and Miyer, Plate € Be, 2 
Ошеней elena Ehe. var. baicslereis SKyORTZOw and Maver, Con- 
їй, Diatom, of Baikal Luke (1925) 12, Pl. ly fg. 44 

Vaive linear-triundulste. Length, 0.04 to 0.052 лит: breadth, 
0.0068 to 0.0076. Strie 29 to 24 in 0.01 mum. Differs from var- 
dety Kjellmanfana Grun, in its coarsor trie. Reported from Ki 
zaki Lake. 

CALONEIS SILICULA (ER) Oore vaz TRUNCATVLA Gren 
Coloneía siieuis (Ehr) Cleve var. trencetule Grun, Га, Нунат, 
Bacillar. (1920) 298, пр. dest. 

Valve linear, slightly attenuate with broad rounded ends, 
Length, 0.045 mm; breadth, 0.01. Reported from Kizaki Lake. 
CALONEIS PUNCTATA sp, nor. Phe 3 ав 18. 

Valve broad, linear-elliptical with bread ends and enlarged 
midde part. Length, 0.028 mm; breadth, 0.006. Strix punc- 
tote, almost parallel, 15 in 0,02 mm, Puncta about 25 to 30 in 
0.01 mm. Axial and central areas very narrow. Median lina 
straight. Uncommon, A form akin to Caloneis Zorhariesi 
Reichelt. 

CALONEIS NIPPONICA ay DIEA 

Valve linear-biundulate with broadly truncate and rounded 
ends. Length, 0.042 Lo 0.08 mm; breadth, 0.007 to OOL Cen- 
Aral ores a broad stauros, Strie radiate, 17 to 18 in 0.01 mm, 
Median line straight, axial area Fear and slightly enlarged 
‘This new species is akin io Caloneís calumbiensis Cleve, found 
in Columbia River, Oregon, and to the marine diatom C. olavi- 
gera Clove. Common in Biwa Lake. 
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Neidium dubium (Be) Cleve fo, estricta Husrenz, Decillar. (1020) 
246, ба 9840, 
Valve linear, minute. Length, (.037 mm; breadth, 0.01. 
Strie very бле, 24 to 28 їп 0.01 mm. Common. 


eleiem Hitcheoekil Ebr, A. SCHuIoS, Atlas matom, (187) PL 49, 

ge. 96, 96. 

Valve trivndulate. Length, 0.051 mm; breadth, 0018. Com- 
mon. Reported from Ackiko and Kizaki Lakes. 
ешим ов пв 

Neidiem iridis (Ebr) Cleve, Fm. Hrerror, Baciler. (1930) 245, бе. 
ЕЛ 

‘Valve linear lanceolate, alteruate towards the anda. Length, 
0.049 to 6.01 mm; breadth, 0.018 to 0.025. Striæ 15 to 20 in 
601 mm. Uncommon in Віа Lake. Known from Aokiko 
Take, 

SEIONGM OMLIQUESTRIATUM A. A. Pinte т, 94,38 
Neidtem ebliguestrizcion A. Smith, A. Berent, Абва Diatom, (1817) 
pl 49, Sen. 41, 42. 

Valve triundulate with truncate ends. Length, 0.058 to 6.0153 
mm; breadth, C012 to 0.025, Strive oblique, 18 to 24 in 0.01 
mun. Median line straight, arial area linear. Uncommon in 
Biwa Lake. Reported from Demerara River, Brazil, und from 
Aokiko Lake, Nippon. 

Neidin blipucetriatum. A. 8. vor. пірропёо Sxvontéow, Diatems 
Kizaki Lake (1986) P, 4, Be. 22 

Valve lanceolate with attenuate ends, Length, 0.068 mm; 
breadth, 0.017. Strim oblique, 21 in 0.01 mm. Common. Re- 
ported from Kizaki Lake. 


Y OBLIQUESTRIETUIL A. B. var. BLONCATA var un. Pie dai e 

Valve Inear-lancenlate or linear-ellintical, gradually atten- 
wate to the ends. Length, 0.085 mm; breadth, 0.015. Strie 
oblique, 21 to 24 in 0.01 mm. Central ares broad, oblique. 


Differs from the type in ils elongate, no: triundwate, valves. 
Common, 


Diploncia ovalis (Hilse) Clove, Fa. Hustsor, Bach (1990) 249, 
Ar. 300. 


‘Valve brond-eliiptical with rounded ends. Length, 0,042 mm; 
breadth, 0.023. Central area broad. Striw radiate, 10 In 0.01 
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mm. Puncta 12 in 0.01 mm. Not common. Reported from 
Ackito and Kizaki Lakes. 


DIPLOXEIS OVALIS (Me) Clete vat, OBLCNCELLA (нө Cuve, Plate 2, tg, 
Dipleneis oralis (Hils) Cleve vor, oblengetln (Масра) Cleve, Fr. 
Husmor, Macillar. (02) 249, tg, 001 
Valve linear with sounded ends. Length, 6.048 to 0.091 mm; 
breadth, 0.017 to 0.097. Strio radiate, 8 to 9 in 6.01 mm. 
Funda 15 in 0.01 mm. Reported from Aekiko and Кіем 
Lekes. Common in Biwa Lake. 


Valve small, ellipticsl Length, 0.02 mm; breadth, 0.0086. 
Sta 8 in 9.01 mm. Puneta very fme. Differs from the type 
its short valve. Not common. 


пиону even (ш 


) Clera vur. BIPUXCTATA v 


Valve broadeelliptical, undulate, attenuate towards the ends. 
Length, 0.03 mm; breadih, 002. Striæ bipunctate, 8 to 9 in 001 
mm. Difera fram the type in ite bi 
Reported by F. Husted: from Akiko Lake and related to Di 
ploneis ovalis. 


Valve elliptical with attenuate ends. Length, 0.076 mm; 
breadth, 0.028. Strie 8 in 0.01 mm, Puncta 15 in 0.01 mm. 
Differs from variety oblongella in its elliptical valve. Un- 
common. 


TIPLONEIS амитан ан) Cone 
Diplencis Sovthit Beeb.) Cleve unt. nipponien Sevonrzow, Diatoms 
Kizaki Lake (1056) pl. 2, figs. 1, $. 
Valve elliptical. Length, 0.06 to 0.085 mm; breadth, 0.03 to 
0.02. Ditters from the type in its more elongate and attenuate 
ends. Known from Kimki Lake. 


LOZA MANCINESTITATA Int ar, NIPPONICA vor төк. Piate 4, вш. 

Valve linear-elliptical with broad, rounded ends. Length, 
0.639 mm; breadth, 60136. Strie iT m 0.01 mm. Contral aren 
rectangular, Differo from the type in its ате, from axial area 
lo the margin, being withont interruption. ‘The typo species is 
reported from Aokiko Lake. 
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Pietnseis pudia (Schum) Cloro, Fn, Huarere, Bola. (1900) 250, 
‚эш 
Valve elliptical, small, with broad ends. Length, 0.02 mm 
breadth, 0.01, Siri radiate, 10 in 0.01 mm. Common. Be- 
ported from Kizaki Lake. 

STACRONEIS ANCEFS Ем. var. SURIRICA Gra 
‘Stouroncis ancepr Ear. sar, atirico Grun, Cleve and GRUNOW, Arc- 
Sache Diatomeen (1820) pt, 3, б, 8. 

Valve limearlanccclate with gradually attenuated ends. 
Length. 0.051 mm; breadth, 0.012. Centrs] area а bread steu- 
ros widened and truncate outwards, Rare. 

BTAURONEIR ANCEPS Ei. ты, EYALINA Bren snd Peret 
Stauroncia anceps Ehe, var. Азаја Brun and Peragallo, Fa. Hos 
rur. Васит, (1950) 256, бу. 508, 

Valve lanceolate with long-acuminate ends. Length, 0.054 

mm; breadth, 0.01. Strie very fire, about 30 in 0.01 mm. Un- 


Stouroncia plesmirenteros Ebr, Fa. Mormon Bacilar. (1900) 266, 
ГҮ? 

Valve lanceolate with obtuse ends. Length, 0.095 mm; 
breadth, 0017. Striæ radiate, 18 in 0.01 mum. Common, Re- 
ported from Aokika and Kizaki Lakes, 

SEAVRONEIS SHITIMI cro ти, RMOXBICA, Het, Pinte An. 
Sierra БА Grun. var, riombieo Meisten, Beiträge sr Bacil- 
lor. Japans, (1030) 22%, pl 8, бак 

Valve rhombictancoclate, refloxed in the middle part. Length, 
0.013 mm; breadth, 0,005. Strike 25 in 0.01 mm. Our spec. 
¡mens are smaller than the type from Tokyo. 
талка SMITE Gren var INCISA Fon. 

Stawoncin Smith Grun, var, incas Part, Fr. Moston, Baeiltar. 
Чем, 201, вк дат. 

‘Valve lanceolste-eliiptical, Margins not undulate. Length, 

0.022 mm; breadth, 0.0005, Reported from Kizaki Lake, 


Valve alliptical with broad ends, Length, 0.082 mm; breadth, 
091. Strie 18 in 0.01 mm. Puncta 20 in 0.01 mm. Differs 
from the type in its broad valve and cuneate ends. Uncommon. 
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Neviewa pupula Kite, var. capitatu Huston, Baclllar. (1590) 281, 
fig, 467, 


Valve linear, slightly undulate, at the ends capitate, Length, 
9.029 mm; breadth, 0.009. Reported from Kizaki Lake. 


КАТСА PUPULA Et. vr. RECTANGULARIS Leone) си 


Nevienta puputa Kitz, var. reetenowleria (Greg) Grun, Ta. Wieren 
Bacilos. (1830) 281, ig. 4636. 

Valve linear-rectangular, ends broad. Length, 0.059 mm; 
breadth, 0.912. Common, Reported from Kizaki Lake. 
FAVICULA LAMBDA Clero ти. АРТОН var, mr. Pit 4, Gp. 15. 

‘Valve linear with parallel margins, broad with obtuse ends. 
Length, 0.044 to 0.968 mm; breadth, 0.01 to 0.014. Median line 
in а thick siliceous ri. Central arca broad. Strie radiate, 12 
to 13 in tke middle, 15 to 18 al the ends, fn 001 mm. The type 
has corstricted valves and ix known feom Demerara River, South 
America, 

АУЛА SUBEAMDLATA Gren, Pate, te. 1. 
Neviews sulbumulalo Grun, FR. Huston, Васа. (1920) 282 fg. 
чө. 

"Valve linear-elliptical with broad rounded ends. Length, 
0.012 mm; breadth, 0.005. Strie slightly radiate, 25 in 0.01 
mm. Axial area very narrow. Metian line eurved at the ende, 
Not common. A fresh-water species. 


Valve broadJinear with parallel margins and broad, rounded, 
and obtuse ends. Length, 6.017 mm; brosdth, 0.005. Strim 18 
to 20 in 0.01 mm, Median line straight. Axial area narrow. 
Differs from variety tnduleéa Hust. in its parallel margins and 
wider stri. Uncommon. 
Navicula cruciente (N. Brith) Donkin var. oblusala Grun., FR, HUS 
Tews Бий. (2980) 24. 


Valve broad-lanceolate with slightly attenuate ends. Length, 
90027 mun; breadth, 0.01, Strise radiate, 24 in the middle, 30 
at the ends, jn 0.01 mm. Axisl area narrow, central aren some- 
what dilated in the middle part. Uncommon. A brackish-water 
diatom. 
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Майпо ctomue (Мави) Gron, Fa Hosta, Bacillar, (1810) 268, 
m an. 

Valve elliptical with rounded ends. Length, 0.0085 mm; 

breadth, 00042, Strie 25 in OOlmm, Common ix fresh water. 
Naviga prendorcatiformís етет, Bacillar, (1900) 291, g. 40% 

Valve bsosd-elliptical, almost round, with brond rounded ende. 
Length, 0012 mm; breadth, 0.01, Axial area very narrow, 
central area somewhat dilated. Median line straight Strie 
radiate, in the middle alternately longer and shorter. Common 
in nortaem Europe. Reported from Kizaki Lake. 

NSVICULA CRYPTOCEPEALL Kin: 
Navicula orptocrphala Kiko, Pr, Hessen, Basil, (2030) 205, б. 
90, 

Valve Janceolste wilh attenuate ends. Length, 0.019 fo 0.025 
mm; breadth, 0.0042 to 0.008, Axial arca narrow, widened in 
the middle part. Strie radiate, 15 to 18 in 001 mm. Not com- 
mon. Reported from Kizaki Lake. 

Naviews rhyechocephole Kitz, Fh. Муктөт, Bari. (1510) 995, 
fe. #01. 

Valve lanceolate with long ends. Length, 0.039 mm; breadth, 
001. Central area broad. Siriz radiate, 13 to 14 ip 0.01 mm. 
Not common, Reported from Aokiso and Kizaki Lakes. 
NAVICULA ROSTELLATA Кыз. var. RIWENELS ser nero Pinte t, Зв 16 

Valve lanceolate with gradually attenuate ends Length, 
0.025 to 0027 men; breadth, 0.005. Axial ares narrow. Com 
tral area dilated. Strize 11 to 15 in 0.01 mm, Differs from the 
(ype in its regular lanceolate veives and cowrser strie. Un 
common, 


МАККА COSTCUATA Grum fo CURTA lo sen. late 6, te. 12 


Valve broad, rhomboidlanceclate. Length, 0309 mm; 
breadth, 00012. Strie robust, radista, 10 in 0.01 mm Central 
area a broad rectangular stavros. Our specimens are shorter 
than the type, Navicula eostidate is known from the bottoms of 
European lakes. 


Valves rhemkoid-lanceolate with subrostrate ends. Lengih, 
9012 mm: brendth, 0.0042. Strix robust, almost parallel, 9 in 
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0.01 tim, Differs from the type in its subrosirate ends, Com- 
mon, 


NATICULA COSTELATA Gran. var. TENUIROETRIS var, nor. Pate £ ar. I 

Valve lanceolate, undulate at the middle, long-attenuate at the 
ends, Length, 0.027 mm; breadth, 0.007. Coste radiate, 6 in 
0.01 mm. Central area a wide атов, Differs from the type 
in its elongato onda, Uncommon, 


BAYICULA RATIOS Rite. do. NIPPONICA fo ner. Pinte 2, te Pinte 3, 626 

Valve narrow-laneeolate, gradually attenuate, acumumate. 
Length, 0.04 to 0.042 ram; breadth, 0.0068 to 0.0085, Axial 
area narrow, Iincar, dilated in the middle, Sirim radiate, rot 
Jineolate, 8 io 11 in 001 mm. Differs from the type in its ner- 
rower valves. The type is known from Aokiko Lake. 


NATICULA PEREGHINA (Bled Elta va. NIPPONICA vor mor, Plate es 

Valve lanceolate, parallel in the middle part with abruptly 
attenuate ends. Length, 0.066 mm; breadth, 0.012. Strie ra- 
diate, Lineolate, 6 to Sin 0.01 mm. Central area broad. Differs 
from the type in ity parallel margins and abruptly attenuate 
enes. Not common. 


Valve elliptical-lanceotate, broad in the middle and gradually 
attenuate towards the ends. Length, 0.027 6 0.049 mm; breadth, 
0.01 te 0.012. Strise radiate, lineolate, in the middle alternately 
longer and shorter, 8 to 11 in 0.01 mm. Common, Reported 
from Kizaki Lake. 


Navicula Reinhardii Gron, FR. Hosropr, Bailar. (1990) 301, fg. 
sis. 


Valve elliptical with broad, obtuse ends. Length, 0.051 mm; 
breadth, 0.015. Striz гаа, lineolate, 7 to Bin 0.01 mm. Not 
common. A fresh-water species. 


Neviowla felsieimei Cram, vor, nipponico Битта, Distows Ki- 
зак! Lake (2956) рі б, fi. 15, 

Yale linear-anceoiate with parallel margins and subrostrate 
ends. Length, 0.015 mm; breadth, 0.095. Axial arca almost 
round. Strim slightly radinte, 18 in 001 mm. Differs from 
the type in Its short valves. Keported Trom Kizaki Lake. 
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Navienia dieephake (Ehr.) W. Smith var. neglecta (Krascke) Eus. 
тшт, acilar, (1930) 903, Jp ыл, 

Valve broad-tinear, or linear-Janeeolate, triundulate with ros- 
trato onds. Length, 0.018 mm; breadth, 0.0068, Strim radiate, 
16 in 001 mm. Central aren rectangular. The type was re- 
ported from Aokiko Lake. Uncommon, 
муал PIACINTELA (Bin) tron. Pite, i1 

Navicu placenta (Ehr.) Grun Fa. Hostio, Вас аг, (1909) 309, 
Ap ous 

Valve ellipticaltanceolate with rostrate ends. Length, 0.027 
mm; breadth, 0.0085. Siria radiate, not punctulate, 9 10 10 in 
0.01 men. Rare 

аена placenta, (Ebr) Gran. о. rostrata А. Maver, FR Kus- 
тарт, Balle, (1900) 205-301, fg, 85. 

Valve ellipticalianceolate with rostrete ends. Length, 0,04 
mm; breadth, 0017. Str 10 in 0.01 mm, Reported from 
Kizali Lalo. 

‚Valve broad allinticat-lanceclate with zontrate ends. Length, 
0.29 пил; breadth, 0.01. Strie radiate, 10 to 12 in 0.01 mm, 
in the middle allernately longer and shorter. Differs from the 
type in its rostrate ends. Not common. 
листва калас coe! 0, Nil. 

Жайге сайра (отек) O. ML, Pe Чогтейт, Barillaz. (1990) 908, 
fe sas 

Valve elipticallanccolaío with abruptly atenuate and eap- 
itat? ends. Length, 002 mm; breadth, 0.006. Strie radiato, 
in the middie alternately longer and shorter, 15 in 0.01 mm. 
Reported from Aokiko and Kizaki Likes. 

NAYICOLA LANCEQUATA (дийә lle ar NIPPONICA ve 

Valve narros, lanceclato, gradually attenoate. Length, 0.000 
lo 0.091 mm; breadth, 0.0068 to (01. Strix 10 to 11 in ODL 
mm, Differs from the type in its narrow valves, Naticula 
lanceolata із known from Aokiko Lake 
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NAVICULA LANCEOLATA Agni) Кыш. ya CYHEULA (Dey cere 
Nuvicula lanceolate (Ayarih) Kite. var, eymbuta (Donk) Cleve, Ун 
Hrono, Synopsis (1850-1881) pl. 7, fg. $2. А 
Valve lanceolate with long-acuminste ends. Length, 0.051 
mm; breadth, 0.01, Stria m the middle 3, at the ends 10, Ir 
Ө mm. Known from Kizaki Lake. Common in Biwa Lake. 
Navieula hasta Pant, Fw. Hustev, Наза, (1990) 206, Dig 641; 
Sksonzzov, Шагол Kisaki Lake (1906) ph Б, бд 1. 

Valve lanceclate with attenuate and slightly enlarged ends, 
Length, 0.127 min; breadth, 0.018 Strie Bim 0.01 mm. Very 
common in Biwa Lake. Known from Europe, as а fossil in 
Hungary, and from Aokiko and Kizaki Lakes, Nippon. 

Valve with long-attenuate ends. Length, 0.051 mm; breadth, 
0.41. Striæ radiale, Uneolate, 9 in 0,01 mm. Differs from the 
type in its gradually attenuate ends and smaller siza. A form 
related to Navicula lanceolata var. cymbrla. Not common. 


Valve ellinticallanceclate, triundulate with attenuate ends. 
Length, 0.054 to 0.064 mm; breadth, 0.013 to 0.015. Strie ra- 
diate, Hineolate, 7 to 8 in 0.01 mm, Axial area narrow, control 
area rounded. A species related to Navienla Rasta Pant. 
NAYICULA TUSCULA (Eie) Gram ты. DENSISTRIATA var мл, Plate 4, Se- 

Valve elliptical, attenuate and capitate. Length, 0.024 to 
0.025 mm; breadth, 0.007 te 0.01, Strie crossed by four, broad, 
longitudinal, undulate bands, 20 to 24 in 0.0 mm. Differs from 
the type in its coarser strie, Uncommen. 

Nauisuls Pusio Cuts, Synopsis Novicen, Diatom. (1885) 9, i 2, б. 3, 

Valve elliptical with broad rostrate ends. Length, 0.017 mm: 
breadth, 0.0076. Strise fine, about 24 to 28 in 0.01 mm. Com- 
mon. Known from Rotorua Lake, New Zealand, and Aokiko 
and Kizeki Lakes, Nippon. 

Differs from the type in its smaller size Length, 0.01 mm: 
breadth, 0.0034. Rare. 


276 The Philippine Journal of Seienee um 


Valve broad-elliptical with broad rostrate onde. Length, 
0.018 mm; breadth, 9.0088, Strive radiate. in the middle of n- 
equal length, IT to 18 in 0.01 mm. Central area almost rectan- 
gular. Differs from the type in its str of unequal length in 
‘the middle part of the valve. Rare. 

Movieule polce Sicronzzoyr, Diatas Kiraki Lake (1098) pl B Rp. 4 


Valve linear, lanceolate, narrow, attenuate with slightly cap- 
itate ends. Length, 0.095 mm; brezdth, 0.0045. Strie radiate, 
15 in 0.01 mm. Known from Kizaki Lake. 
SAVICULA SCUTELLOWDES W- fim. Ple à tt. 
avente sexteloides W. Sei, A. Scutr, Atlas Diatom, (1878) ph б, 
Den 
Valve broad-elliptical with brosd rounded ends. Length, 
0.015 to 0.02 mm; breadth, 0.011 to 0.014. Modian line straight, 
Arial area somewhat dilated in the middle, Strie radinte in 
the border, of unequal length, 19 to 15 in 0.01 mm; pinete dis- 
inet, 18 in 0.01 mm, Bare. A distinct species by the structure 
of the valve, related to Cocconeis plicenentca Krasske, known 
from the Upper Pliocena of Germany. 


Novit socdensis Krusske, Ей. Нсзткэт, Halae (1920) 
4 

Valve linear-elliptical with almost parallel margins and obtuse 
ends. Length, 0.025 mm; breadth, 000$. Strie slightly ra- 
diate, 18 in 001 mm. Median line filiform, straight, Axial 
area very narrow. Central area a broad rectangular stauroa, 
‘The type is known from brackish water in Europe, 

NAYICULA KANANURA zn mor. Bates вв 1 

Valve larcedate, andulate at the middle, abruptly attenuate 
at the ends. Length, 0.027 mm; breadth, 0.0045. Striz paral- 
Jel, 18 te 2) in 0.01 mm. Asial area а broad fascia, reaching 
One-hirt of the valve length. Not common. Named in honor 
of Prof. Dr. Т. Kawamura, of Kyoto. 

Valve vhombic-clliptie, broad and пеле. Length, 001: mm; 
Лиха, 0.905. Strie parallel, 24 im 0.01 mum. Median line 
straight, Axial arca linear, slightly enlarged. Central aree à 
Таоа fascia, reaching about ono third of the valve length. Ho- 
longs to Navicute lineclatie Cleve. Mat common, 
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NAVICULA ACISANTMDIDES ө. ner, hte 8e. £ 

Valve tanceolate-elliptical, with parallel margins, and grad- 
wally attenuate towards the ends, Length, 0049 mm; breadth, 
0.01. Median line straight, not reaching the ends. Axial aren 
linear, eentral area broad and orbielar. Strie 11 to 12 in the 
middle, 16 to 17 at the ends, in 0.01 mm. Both ende with 
transverse, rounded, siliceous ribs, Uneorimon. 

Valve elliptical or rhombeidal with parallel margins and broad 
rostrate ends. Length, 0.024 mm; breadth, 0.0068. Median line 
Straight, centro! pores curved in the same direction. Axial area 
narrow, cevtrel area а broad, widencd, rectangular stauros. 
Биа slightly radiate, divergent im the middle, convergent nt 
the ends. Common. 
тїзїл» UNDULATA Gre, i. NIPPONICA ea mr. Pale 4. te 12 to. 

Valve Janccolate-elliplical with triundulate, attenuate, aad 
rounded ends. Length, 0.01 to 0.068 mm; breadth, 0.0058 to 
0.01. Strie 18 їп 0.01 mm. Axial arez nartow, central aran 
a broad stauros. Differs from variety subendulata Gron. in ita 
broad stauros. 

PINEULARTA MOLARIS Сен, 
Piunatarie molaris Отип, Fn. Husten, Brcillar, (1920) 316, fig. 568. 

Vale linear or Jinear-lanceclate with slightly attenuate and 
rounded ends. Length, 9.02 mm; breadth, 0.005, Strie 18 in 
0.01 mm. Central area а broad stauros, Common. Reported 
from Kizaki Lake. 

Pinnatarie interrupta W. Smith, Fe, Hustent, Bacilar. (1920) 217, 
DX 

Valve linear with paraltel margins and capitate ends. Length, 
0.04 mm; breadth, 0.0068, Striæ divergent in the middle and 
convergent al the ends, 10 to 11 in 0.01 mm. Common. Known 
from fresh water. 


писын mean gn) ни ы ANTICIPA (A ar Tar а ND. 
‘Valve elliptical-Ianceolate with eapitate ende, Length, 0.034 
mm; breadth, 0.0068. Strive 15 in 0.01 mm. Differs from the 


type in its slightly constricted margins, Uncommon. 


INNULARIA BRAUN (Grae) Cre var, NIPDOSICA van mut, Piate 9, 
Valve elliplical-lanceolate with parallol margins and tostrate 
chtuse ende, Length, 0432 mm; breadth, 0.006. Strie 15 in 
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001 mm. Difers from variety emphitepkole in its rostrate and 
capitate ends, Uncommon. 


PINNULAREA POLYOSCA (Bed) O. MUN ver. NIPPONICA var ner Piste 8, te. 3 

Valve lanceolate with triundulate margins. Ends subtrun- 
este, Length, 0.047 mm; breadth, 0.0075. Strive radiate, 11 to 
iz in 001 mm. Differs from the type in having narrow, noi 
capitate, ends and 4 broad middle part. Uncommon. 


Pinnularia Kareti Cleva var. учы Msrenr, Виса, aus dem 
окове in Janan 165, 1, 3 Te d 
Valve linear, slightly eniarsed in the middle part, rounded and 
capitate at the ends. Length, 6051 mm; breadth, 0012. Re 
ported from Aokiko and Kizaki Lakes. 


Pinmuleria platyerphela (Ehr.) Cleve var. Hattoriane METSIER, Bei- 
trage зг Bueller, ауаз. (818) 2, 918-228, pl. u As. GT 
‘Valve linear, triundulate with capitate ends. Length, 0.074 
mm; breadth, 0.009. Stim radiate, interrupted in the middle 
part, 9 in 0.01 mm. Reported from Tokyo, Kimki Lake, in 
Nippon; from Peyang Lake, Hunan, China; and from Battater, 
Scottand. 


v, HATTORIANA миш. 


Valve linear, Seundutate with subtruneate ends, Length, 0.081 
man; braadth, 0.01. Striw radiate, im 0.01 mm. Differs from 
variety Hattoriara im ils narrower valves. Uncommon. 


Pinnularia Бота Ehr, Ек. Hesrsor, тө. 1029) 126, fg. 68% 
Valve Товт or linear-elliptical with broad vounded ende. 


Length, 0.034 mm; breadth, 0408, Common, Reported from 
Kizaki Lake. 


Pimoleria githa Ehe, Fu, Rusten, Взе ат. (1130) 921, Sy, 610. 
‘Valve linear-lanceolate with slightly apiculate apex. Length, 
0.058 to 0058 mm; breadth, 0.0076 to 0.0085. Strize radiate, § 
in 002 mm. Common. Reported from Kizaki Lake. 
Valve broad with slightly capilste and attenuate apex. 
Length, 0.068 mm; breadth, 0.009. Striæ divergent in the mid. 
dle, convergent at the ends, 11 to 12 in 9.01 mm. Median linc 
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with long, terminal, reflexed fissures, Differs from variety nip- 
pontea SKY. by its capitate ends. 


NULARIA ACROSIMARIA Dei. var, LEVIS there è 
Pinucdaria aerospharia A. Scie, Atlas Заны (STO) ph 48, 

fig, 15. 

Valve linear, more or less gibbeus in the middle and at the 
ends. Length, 0.061 mm; breadth, 0.61. Axial area broad. 
hyaline, Strie 9 to 10 in 0.01 mm. Known ftom Naw Zealand 
and from the Blue Mountains, Australia. 

SUMA MACETA El. Gere 
Рената maciteta The, Cleve, Fx. Musrror, Bacidar, (1930) 351, 
бє. 618. 

Valve linear with parallel margins and broad rounded ends 
Length, 0.183 mm; breadth, 0.025. Coste almost parallel, 5 in 
0.91 mm. Known trom Europe. 


Pinnularia major (Küt) Cleve var пьете Glove, Fa, MENTE, Ba- 
Чат, (1180) Sil; Pastocsrs, Fossile Bailar. Ungarn (190%) 
3. pl 7, te 113. 

Valve linear with broad rounded ends. Length, 0.161 mm; 
breadth, 0.022. Sirie 6 In 0.01 mm. Axial area enlarged, 
Central aren outwardly dilated, Common. Reported from Ki- 
zaki Lake. 


PISSULARZA MAJOR (Kites Chie ver NIPPONICA yen ners Pate 8, ее 

Valve linear with parallel margins aud abruptly attenuate and 
subrastrate ends. Length, 0158 mm; breadth, 0.017. Strie 
radiate, divergent in the middle, convergent at the ends, 6 in 
0.01 mm. Differs from the type in its subrestrate and nar- 
rower valves. Uncommon. 


алыйк virilis (Xitasch) Ehe. var. fallas Cuve. Fa, Ишетә 
Вась, (1930) 338. 
Valve linear, obtuse at the ends. Length, 0,042 to 0.062 mm; 


breadth, 0.01 io 0.025. Strie 8 (0 9 in 9.01 mm. Strie from 
one side of the valve abrupt. Reported from Kizeki Lake. 


Pomnudaria viris (Nitesh) Ehr, vor, teptegongyla (Ehr, Grun) 
Cleve, Fa. Поети, Бай. (1301) 280. 
Valve linear with broad rounded onda, Length, 0051 mm; 
breadth, 0.012. Strie 940 10 in 0.01 mm. Central avea broadly 
rounded. Not common. Reported from Kizaki Lake. 
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‘Valve lanceolate-tinear, in the middle slightly undulate, grad- 
valiy attenuate towards the ends. Ends slightly capitate, acu- 
minate Length, 0.99 mm; breadth, 0.012. Median tins straight 
with large, comma-staped, terminal fissures. Axial area na 
rowlineat, broadened towards the central ares, Central area 
а broad slavros, truneale outwards. Coste radiate, divergent 
in the middle, convergent nt the ends, without a longitudinal 
band. Not common, Named in honor of Prof, Dr. Т. Nakai, 
of Tokyo, 

Valve broad-inear, almost rectangular, with bread rounded 
ends. Length, 0.105 mm; breadth, 0.02. "Median line filiform, 
with strong, curved, terminal fissures. Axial area Imear, di- 
lated from Loth sides. Central ares round. Strie curved, di- 
vergont in the middle, convergent st the ends, 7 ta 9 in 001 
mm. with two longitudinal ines. Common. 

Valve linear-lnneeolate with parallel margins, slightly attenu- 
ate, ard with broad rounded ends. Length, 0.054 mm; breadth, 
0.0068. Median line linear, terminal fissures comma-shaped. 
Axial area very narrow, central arcas slightly dilated. Striz 
parallel, striolate, 11 to 12 in 0.01 mm. Uncommon. 

Valve elliptienl-Ianceolate with capitate ends. Length, 0.085 
min; breedth, 0018. Median line straight, with large comma- 
shaped terminal fissures. Axial area broad, passing into а broad 
central area, forming a stauros, truncate outwards. Strie di- 
vergont in the middle, convergent at the onda, D in 0.0L mm- 
Longitudina! lines absent. Common. 


PINEUKARTA KAWAMURÆ op. nor. Pite Ye 7. 

Valve elliptisallanceolate, middle part undulate, gradually 
Attenuate towards the ends. Length, 0.088 mm; breadth, 0.018, 
Median line filiform, enlarged im the middle part. Arial areas 
broad, passing into а broad central area, forming a broad tru 
cate stauros. Strie vadinto, 8 to O in 0.01 mm, with two lori 


tudinal bands. Named in horor of Prof. Dr. Т. Kawamura, of 
Kyoto. 
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Pivanteria nipporica Suvontzow, Datome Kizaki Lake (0895) pl. 7, 
feo 

Valve linear-lanceoizte, constricted in the middle, attenuate 
and subrostrate at the ends. Length, 0068 to 0.076 mm; breadth, 
9018 to 0.018. Coste divergent in the middle and convergent 
at the ends, forming а stauros in the middle part. Median line 
filiform, with eomma-shaped terminal fissures. Longitudinal 
bands distinct. Common. A species related to Pinnvlaria esor 
Ehr. Reported from Kizaki Lake, 

Amphora evalis Kotz, Fe. нозтыш, Bailar, (1930) 342, fg. €25- 

Valve broad-cliptical with curved axial arca. Length, 0051 
mm; breadth, 0.018. Not common. Reported from Аска 
Lake. 

AMPBORA OVALIS Kita at. ВАВА ВМ Clere, Phe 6 te 1 
Amphora «абе Kits. var. tibyea (Ekr) Cleve, А. Всимшт, Аша 
Dintem. (1818) pl. 26, Ag. 105. 

Differs from the type jn Из narrow valves, Length, 0.032 to 
0.064 mm: breadth. 0.007 to 0.025. Stria 10 to 12 in 0.01 mm. 
Reported from Kizaki Lake, 

AMPHORA OVALIS на, ar. PARICCLUS Kite 
Amphora ovalis Rüb. ver. pedientea Ка, Pa Husreor, Badllar. 
930) 343, Ne, 62, 

Valve very small. Length, 0.018 mm; breadth, 0.004, Sirio: 

15 in 0.91 mm. Known from Ackiko and Kizati Lakes, 
Amphorm porguila Grut, Fm. Rusti, Бақа (1990) 343, f. 
or. 

Valve elliptical, sliphty siliceous. Length, 0.0086 mm: 
breadth, 0.002. Stim 22 in 0.01 mm. Reporled from Kizaki 
Lake, 

Amphora deiphinn (Batey) A. S. var. minor Curve, Synopsis Navi- 
“uk Diatom. (1895) 2, lai; A. 8зимши, Atlas Matom (1876) р. 
do, бе. 46; Sxvorraos;, Diatoms Kizaki Lake (1930) pb 3, Se 1j 

Frustule elliptieal-reetangular. Length, 0.037 mm; breadth, 
0017. This American species is not common in Biwa Take. 
Found also in Kizaki Lake. 
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Cumbelin cuidate Kite, A. SCHMIDT, Atlas Diatom. (1875) pl. 9. 
буз. 50, 5958. 
Valve broad, linear-laneeoiate with abruptly attenuate ends. 
Length, 0.049 to 0.054 mm; breadth, 0.012 to 0.02, Strive 9 to 
11 in 001 mm, Common, Reported from Kizasi Lake. 


CAMDELLA PROSTATA (шөт) Clee 
Cynbelis prostate (Berkeley) Cleve, Vax MBURCK, 5 
"езу oh, pl. 5, бду. 9-11 


утара (180 


Valve bout-shaped with gibbous darsa) and slightly concave 
ventral margins. Length, GOSI mm; breadth, 0.015. Strie, 
dursa] 7, ventral В, in 0.01 mm. А spocies typical of Arctic and 
alpine regions. Reported from Aokiko and Kizaki Lakes. 


bells sp, A. ®симии, Aulas Diatom, (1815) pl. 9, figs. 51, 20 


Valve with rostrate and truneate ende. Length, 0.062 mm: 
breadth, 0.018. Strize 8 in 001 mm. An Arctic diatom known 
from Spitsbergen, Beeren istand, Norway, Scotland, Siberia, 
and Aokike Lake. 


Cymbelia kabrida Grenow, Sxxorranws, Dintoms Kiseki Lake (1993) 
p.05 Se за 


Valve naviculiform with truncate ends. Length, 0.06 to 0.074 
тат; brondth, 0.0085 to 6.01. Striæ lineglate, 8 in 001 mm. 

Reported from Kizaki Lake. Common in Biwa Luke. 
Corbet timide Rreh) Van Mouse, En. Muarin, Racillar. (1999) 

266, fig. єт. 

Valve eymbiform with tostrate ends. Strim divergent in the 
middie, convergent at the ends Length, 0.045 mm; bread, 
0,915. Not common. Reported from Ackiko and Kizaki Lakes. 


Cymbrtle tumite (Breb) van Heurck var. Баева Gran, SEvORT- 
а, Diatoma Kat Lake (1906) Bl. 11, lig 16 
Diters from the type in the valve being not attenuate at the 


endo. Length, 0.072 mm; breadth, 0019. Reported from Ao 
kiko and Kizaki Lakes. 
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CYMBELLA CISTULA Glen) Cm. 
Eymbelle cistula (Memprich) Grun, Fs, Husmor, Васа (19:0) 
эш, fg, 5766. 

‘Valve lunate, undulate. Length, 0.062 to 0068 mm: breadth, 
0.018 to 0.018. Sirie 8 to 10 in 0.01 mm. Near the central 
module the strie are interrupted by two рапса. Known from 
Adkiko and Kizaki Lakes, 

Gymbett sinunte Greg, Fe Husrtor Bacillar, (1930) 581, Sg, 66808 

Valve asymmetrical, lanceolate, obtuse. Length, 0.012 mm; 
breadth, 0.684. Strie 15 in 0.01 mm. Reported from Aokiko 
and Kizaki Lakes, 

CYMDELLA VENTRICOSA кш. 
Селдей ventricosa Kitas FR. HUSTEN, Bacilar. (11304 359, fig. 601. 

Valve asymmetrical with acule ends. Length, 0.028 mm; 
breadth, 0.007. Strie 9 in 0.03 mm. Also reported from Aokiko 
and Kizaki Lakes. 

Cymbella tumidala Grun, А, Bemor, Atlas шет. (990) pt. 16. 
бл. M-IG. 

Valve broad«elliptical with rostrate, slightly acuminate ends 
Length, 0,034 mm; breadth, 0.01. Strie 10 to 11 in 0.01 mm. 
Near the central nodule two isolated puncte, Common m Biwa 
Lake, Known from tropical districts, 


Valve boat-shaped with rostrate ends. Median line arcuate, 
Length, 0.037 mm; breadth, 0.01. Striz 10 in 001 mm. Near 
the central area two isolated puncta. Differs from the type in 
its elongate valve, slightly undulste ventral margin, and bread 
rostrate ends. Common. 

Valve asymmetrical with subrostrate ends. Length, 0.039 
mm; breadth, 0.012. Sirie robust, 10 in 0.01 mm. Differs 
irem the type tn its asymmetrieal valve and undulate dorsal 
margin. Not common. 


Valve bread-elliptical with undulate margin and tostrate or 
subrosteate ends. Length, 0.029 mm: breadth, 0,013 to 0.015. 
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Strise robust, radiste, strlolate, in the middle alternately longer 
and shorter with one isolated punctum, 8 to 12 in 0.01 mm. Un- 
kommen. 
Didynosrkovia geminaia (Lyagb) M. Schniit, Рк. Hostexr, Eneil- 
"ат, (1080) 861, fig. 482, 
Valve clavate, robust Length, 0.132 mm; breadth, 004. 
Rare, Common in alpine regions. 


SONFRONEHA PARVILUM. Ks) Gr 
Gomphonema parention (Ritz) Grum, Fr. Musmsor, char. (160) 
304, бе, Tin. 

‘Valve lanccolate-attenvate towards the ends. Length, 0.02 
mm: breadth, 0.005. Strie 12in 0.01 mm. Known from Kizaki 
Lake. 

Gomphonema parentum (Küt) Geom. var. ezüimime Grun, VAN 
Елса, Synopsis (1690-1861) pl. 29, бр. 12 

Valve narrower than that of the type. Length, 0015 to 0.018 
mm; breadth, (.005 to 0.006. Steie 15 in 001 mm. Leoluted 
puncta indistinct, Reported from Kizaki Lake. 

Gomphonema Berggrená Cieve, A. Встаэт, Atlas Diatom. (1002) pl 
20, в zu 

Valve elliptical clavate, with capitate apex, broad middle part, 
attenuate towards the end. Length, 0.035 mm; breadth, 0,008, 
Strip 8 in 001 mm. Reported from New Zealand and Kizaki 


Gemphorcma acwminatem Ehr. var. coronata (Ehre W. Smith, Fr. 
Husrev, Bacilan (1930) 210, fg, 384 
Valve clavale, biconsiricted with apiculate apex. Length, 
9.072 mw; breadth, OOI. Not common, Known from Kizaki 
Lake. 


COMPRONIAA COMSEMIETUM Zar, var. CAPITATA (ЕМ) Cleve 
Gamphoncma cosstrictuma Ehr, v 


Sepitetuna (Shr) Cleve, Kx. HUS- 
тыл, Dacilar (1900) 277, бе, 


Valve clavate with broad apex. Length, 0.02 te 0.042 mm: 
breadth, 0.0985. Strie 12 to 14 in 0.01 mm. Reported from 
Аско and Kizaki Lakes. а 
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 GONPIOKENA IFRICATUM каз 
Gonphoncwa (ntricatew Kotz, Fe HOSTED, Беат, (1900) 378, 
же. 697 

Valve clavate, elongate, apox slightly cnpitate, middle litle 
undılate. Length, 0.028 mm; breadth, 0.904. Reported from 
Kizaki Lake. 

GONFEONEAIA INTRICATUM КӘ vo. PUMILA Gran. Pinte 3 igit 
Gonphonena intricatum Kote. vut. puma Grun, Un. HUSTED, Bae 
ilar. (1990) 375, fg. 60% 

‘Valve minute, lanceolste with atlenuale and rounded ends 
Length, 0015 mm; breadth, 0.0028, Strie 18 in 0.01 mm. 
Common. With the type. 

Gomphonema augur the. var, Cantons Van Хае, Fn, Huemaot, Ws. 
"iar. 1989) 272, fg, 080, 

Valve clavate with brotd upper part and apiculate apex, End 
narrow. Length, 0.054 mm; breadlh, 0.013. Reported from 
Kizaki Lake. 

GOMPGONESEA LANCEOLATOM Eke. var. INSIDIIS (Севт Cure, Pt 4, A 4. 
Gonphonena. lanceolatun Ehr. var. insignie (Gregory) Cleve, FR 
avem Basilar (2990) 370, fig. T. 

Valve lanceolate with etlenuate ends. Length, 0.042 to 0.047 
sem; breadth, 0007 to 0009, Strim 10 in 001 mm. Isolated 
puncta distinet. Reported from Kizaki Lake. Common in Biwa 
Lake. 

Ganphonema vartum Lost, var. elongata Saws, Diatoma Ki 
“aki Lake (1986) Di. 18, fs, 38, 4i 

Valve elongate-lanecolateJincar with obtuse ends, Length, 
0.042 mun; breadth, 0.005 to 0.000. Strie marginal, 8 to $ in 
901 mm. Taotated puncta diatinel. Differu from the type in ite 
elongate valve. Not common. Known from Kizaki Lake. 

Larger than the type Length, 0.062 mm: breadth, 0.008. 
Strie marginal, 15 in 0.01. Uncommon. 

Gonplonena ingnlatun Musteot, Bacilar. sus com Ackikosee in 
Japan 166, ple $, fi. Sn 

Valve clavate. The upper part broadly rounded end abruptly 

apiculate. Lower part atenuate and obtuse. Length, 6.018 
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mm; breadth, 0,008, Striz marginal, 15 in 0.01 mm. Isolated 
puncta absent. Not common. Known from Ackiko and Kizali 
‘Lakes. 

Valve elongete, slightly biconstricted, enlarged in the upper 
part, apiculate apex. Length, 0.040 mm; breadth, 0.01. 
Striæ marginal, 13 to 14 in 0.01 mm. No isolated puncta, Not 
common. 


GOMPHONEMA LINGULATEAE Nast va. PIMILA var. зат. Pate f de 19. 
Valve minute, rounded at apex, attenuate at the end. Length, 
0.01 min; breadth, 0005. Strig marginal, 16 in 0.01 mm. No 
isolated puncta, Differs from the type In Из rounded apex and 
small sizo. Net common. 
Boitkemia zebre (Ehr) Kite var. prenta (Köt.) Grun., Te. Hus. 
"prr, Ваал, (1938) 285, fg. 131 

Valve slightly curved, on the ventral side almost straight, on 
the dorsal side undulate with rostrate-truncate ends Length, 
0.051 mm; breadth, 0.908 The type is known from Aokiko 
Lake. 
атина акика. (Et) Жаш. var. SAXOSICA Cr) Gr 

Epitomin sero (Ehe) йш var- 
тыт, Bacilar, (1930) 385, Ag. T30. 

Valve gexuflexed with attenuate, subrostrate ends Length, 
0.025 to 0.087 mm; breadth, 0.0065 to 0,007. Cesta 3 to 4, «tri 
13 to 14, m 0.01 mm. Common. Known from Kizaki Lake. 
Белпнил TURIPA Ero Kite. Pie з, ве, 16. 

Брета turgida (Ehe.) Kütz, A. Бонуцт, Atlas Diesem. (1904) 
DI. 250, ig 5, 6 

Valve robust, broad, with short rounded ends, Length, 0.058 
to 0.093 mm; breadth. 0.014 fo 0.017. Costes 4 im 041 mm. 
Common. Known from fresh water. 

EPITBEMUA SOREX keee 
Bpithemi orez Kits, Fr. Muse, Bacilar, (1930) 388, fg, 136 
Valve genuñexed, attenuate towards the capitate ends 


Lengt, 0.037 mm; breadth, 0.0085. Reported from Aokiko snd 
Kizaki Lakes, 


оне (Kite) Orus, Та. Hus: 
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EFTIEEMIA SOMEN кз. var. GRACILIS Нем. Plate tite. 
Epiihemia sorce Kits. var. gracilis Husrior, Baier. (1930) 288, 
(Ж? 
Valve curved, gradually attenuate towards the rounded ends. 
Length, 0.034 mm; breadth, 0.0085. Coste 4, strie 16, in 9.01 
заль Not common, 


Entñemia Hyndman W. Smith, Fe, Hustent, Dici, (1930) 387, 
DEC 
Valve robust, Junate with dowgate and obtuse ends. Length, 
0195 mm; breadth, 0.029. Соз 3 in OOL mm. Commen. 
Kaos from fresh water. 
Whopatedia parallele (Gran) O. Mall, Pm, Herrer, Bas 
м8, fg. 138. 
Valve linear, slightly reflexed in the middle. Length, 0.08 
mm; breadth, 0.02. Common. Known from Kizeki Lake and 
common in alpine Takes of Europe, 


d 


RIOPALODIA GIBBA renra O, ma. 
Boon gibba (Ehr) O. Müll, Fr. Husten, Васы, (1920) 290 
иб. 

Valve linear, undulate ard refexed in the middle part 
Length, 0.017 mm; breadth, 0.01. Strig 7 in 061 mm. Re- 
ported from Aokiko and Kizaki Lakes. 

hopatofía githa (Fhr.) O. МЛ. var. ventriema (Eh) Gran, Fr 
озал, Васит, (1000) 691, dg. Tal. 

Valve broad and short, Length, 0.045 mim; breadth, 0.0068, 
Common. 

Нала emphisres (ERE) Grün, FR, HUSTED? Bacllar. (1930) 
зи, fg. ver 

‘Valve linear or lanceolate with subrostrale ende. Margin 
constricted on one side, undulata on the other. Length, 0.082 
mm; breadth, 0.006. Uncommon. Reported from Kizale Lake. 
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Niteshiz trublisnella Mantaseh var. debilis (Arnot!) A. Mayer, FR 
Humor, Bacilsr. (1990) 400, fig. 159. 

Valve breadeelliptical with enneate, rounded ends. Margins 
parallel, Length, 0.017 mm; breadth, 0.0085. Costa fine, 11 
10.12 in 0,01 mm. Not common. Kaown from fresh and brack- 
ich waters. 


Nitzschia trablioueña Мане var, victoria Gron., Ел. Huszeot, Ba. 
ciar. (1930) 399, fg. 758. 

Valve eliptica} slightly constricted. Length, 0.017 mm; 
breadth, 0.015. Coste robust, 5 in 0.01 mm. Common. А 
Prackish-water diatom, 
мїтгвсатА ACUTA Bette. Plato 5, бк de 

Nitawhia acuta Mantcsch, Pr. Нота, Бает, (3950) 412, (к. 790. 

Valve long lineer-Ianceolate, gradually attenuate towards the 
ends, Length, 0.103 mm; breadth, 0.0042. Caste Gin 0.01 mm. 
Strie very fine and indistinct, Not common. A fresh-water 
species. 


IA LORENZIANA Gran. vet, SURTICIS без. Pate 5, tee 1e 
hie Lorenciera Grun. var, subtilis Gran, А. Бонмот, Ades 
Dison. (1920) p) 350, Aga. tis 

Valve sygmold-linear, attenuate towards the ends. Length, 
0.119 mm; breadth, 0.0051. Coste 15 in 0.01 mm. Stria | 
ot common. Known from brackish water. 

Nitesekia pala (Kitz) W. Smith, FR, Hustoy, Ван ет. (1990) 416. 
fig. 801, 

Valve lineardanceolate with gradually attenuate and slightly 
capitate ends. Length, 0.9204 mm; breadth, 00034 Coste 
15 im 001 mm. Sirm very fine, Indistinet, Not common. 
Known from Kizaki Lake. 

Nitzchin Сынай. Hantzsch, Va 
б, би, 10. 

Valve sigmoid-linear with parallel margins and abruptly at- 
tenuate and curved ends. Length, 0.052 mm; breadth, 0.008. 
Costes 10 in 0.02 шш. Striæ indistinct, Uncommon, Known 
from brackish water, 


Humor. Synopsis (1886-1881) pl- 
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Nitzschia боена (Reich) Mueren, Bacilar. aus dem Aokikoate 
in Japan 168. 

Yale lanceolate with atentate and ezpitate ends. Coste 
robust, reaching about the middle part of tho valve. Length, 
0.029 to 0.008 mm; breadth, 0407. Common. Known from 
Aokike and Kizaki Lakes 

NMiücsehin acientaria W. Smith var. mipnonien SKVIRTIOW. Diatons Ki- 
taki Leke (1986) pl 13, he 7. 

Yale hyaline, lanceolate with lmg besks Length, 001 mm; 

breadth, 0.0025. Common, Known from Kizaki Lake. 
Cynatoptowre sen (Been) W. Smith, Fr, Hotoror, Basler. (1909) 
423, An мазе, 

Valve broad-inear, consiieted in the middle, enlarged and 
suncate at the endo, Length, 0.085 пип; breadth, 0.013. Known 
from Aokiko Lake. 

Cunatopteura elíptica (Br) W. Smith var. ematsitn Gron. Te 
Husreor, Bacilar. (1620) 428, Az. 526 

Valve broad-clliptical, slightly constricted in the middle part 
and broad-cuneate at the ends. Length, 0.161 mm; breadth, 
0.019, бє 9 in 0.01 mm. Not common. 


Бачево biseriata Bish, Po, Huecos, Basillur, (DI) 418, gs. 021- 
[4 
Valve linear-elliplical or lanecotate-elligtical with parallel mar- 
sins and gradually attemate at the ends. Length, OILI тт: 
breadth, 0.02. Marginal keel forming wings. Costz robust, 
short, 3 in 091 mm, not reaching the pseudoraphe. Common. 
Reported from Ackiko und Kizaki Lakes 


Serirella robnata Ein. var. splendida (Eto) V 
‘eos, Байт. (1930) dit, без, 881-88: 
Valve elongate-ovate with robust costæ andale. Length, 0.091 
to 0.096 rem; breadth, 0.03. Common. Reported from Aokiko 
and Kizaki Lakes, 


Hoard, Fn. nos 
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Valve elliptical with broad ends. Length, 0.038 mm: breadth, 
0.034. Coste robust, 1.5 in 0.01 mm, covered with spines. Dif- 
ess from the type in ite perfect elliptical shape and the presence 
of spines, Uncommon, 

Surirella Peutorschi Massen, Beiträge zur Вьет, Japans. (19901 
ZW, PL 5, луы 18, 18, 

Valve long-lnear, gradually constricted in the middle and un- 
ulate at the ends. Length, 0.049 mm; breadth, 0.0085. Sirie 
15 in 0.01 mm. Uncommon. Known from Tokyo and Kizaki 
Lake. 

Differs from the type in its elongate valve, enlarged in one 
part, attenvate in another. Lergth, 0.127 mm; breadth, 002. 
Costes 10 in 001 mm. Uncommon, 


Valve long-linear, constrieted in the middle and slightly cap- 
Hale, cuneate at the ends. Length, 0.087 to 02 mam; breadth, 
0.013 to 0.018 in the middle, 0.022 at the ends. Coste fine, $ 
io Т in 0.01 mm. A spectes related te Surirella Alisoviana 
Skv., from Hanks Lake, eastern Siberia. 

SUBIRELLA NIPPONICA Бизим. Pie dan к. 
Surirella nipponien Sorrow, Diatoms Kizaki Lake (193) tl. & 
fg. 13. 

Valve lancedlate-elíptical, undulate in the middle, gradually 
attenuate at the ends. Length, 0.124 mm; breadth, 0.018, Cos- 
te veaching the pseudoraphe. Marginal keel forming wings. 
orale, 2 in 001 mm. Sirie distinet, 24 in 0.01 mm. Very 
common. Known from Kizaki Lake 

Suriella «рана. Ehr., Fe. Винс, Baeiller. (1990) 440, fr. 218. 

Valve elongate-ovate. Length, 0.144 mm: breadth, 0.038 

Common. 


Fhe. sat NORVIGICA (Ealing Bram fe OBTUSA A. Meret 


Surirella elgann Ehr, var, mervigiee (Evlenst) Brun. fo obtuse A. 
MAYER Наст, d. Regenaborgoe Gawänser (1917) 244, pl. 28, 83.1 
Valve linear-elliptical wil rounded and obtuse ande. Length 
0.285 mm; breadth, 0.087, Сое 2, stia 40, in 0.01 mm. 
Common, “Known from Europe. 
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Valve linear-ellipiieal itregularlyeorved, Length. 0.045 mm; 
brezdth, 0008. Coste B, strie 24, in 0.01 mm. Uncommon. 
Билгейа incaria W, Smith var. contrita (Kir) Grin, FR HUS- 
тт, Baer. (1900) 42%, Eg. 880 
Valve ellipiieal, constricted, attenuate at the ends. Length, 
©057 mm sbreadth, 1.01. Common, Reported from Ackiko und 
Kizaki Lakes, 
Surirela eate Kite, PR Нат, Bncillaz, (1990) 44%, ig. 884 
‘Valve elongate-ovate, broad at one end and attenuale at the 
other. Length, 0.017 do C024 mm; breadth, 0.0068 to 0.0085. 
Coste 4 to Rim 0.01 mm. Common. Known from fresh sad 
brackish water, 
Surirela ovate Kitz. var pinala (W. Seth), РЕ. Нотаи, Bacil- 
би. азар) e Dg 368, 
Valve linear-ovate with attenuate ends. Length, 0.085 mm; 
breadth, 0.0068. Coste 7, atriae 18, in 0.01 mm. Coramon. 


ILLUSTRATIONS 


элт 


Fuss. 1 and 2, Melosira solida Eulenstein var. vipsenint var. nov. 
3 to 0. dfelonira solida Kulenstein. 
Fis, Т, Melosira gramtato (Ене Ralfs var. engusticsina O, Müll 
Eis, 8 and 9, Steplandiscus carsonensie Grun. var. pasts Gran. 
Fis. 10. selene тойда Hulenstele. 
Fus. 11 to 18, Stephamduens ecreoirxss Grua. var. pusilla Grua, 
ла. М, Stopheundiscus emronens/s Gran. vas, pure Grund 
15. Cyebtela ploncrata Bachmann lo. mipponica Skv. 
It. Melosira amerita Kits, fo. üipporten To. nor 
17. Metecive solida Бете. 
1%. Steplaundiscus corcorengie Grun. var, pusila Gran. 
1%. Stepkanadincne carconenais Gran. 
20, Melosira grunnlata (Ehr) Raks? var, wusanneneis (Meister) 
Венка? 
21, Melosira solida Kulenstein var. sipponita var. nor. 
Bí Сусшеца comte (unr) Kutz var. sligectie (Ehr) Grut. 
32, Stephanedizens saramınais Grun. 
2i. Meleriva solida Bulenstit 
28. Synedra minuscule Gran. var, capitata var. nor. 
24. Concinodinoua [xis Geun. vat. nipponica var. tu 
Pres, 21 and 28. Stephanodinenn мета sp. nov. 


Lo 


Ёк. 1 Казйафа sodetaidea V. Sm. 
2 Navicula ralione Kitz. fo, misporica fo. nov. 
2, Achnanthea Gtesci Gron. 
4 Synedra aeua Kitz 
3. Surreta Divensie sp. пох 
E. Finnalaria ба Ehr, var. binanıin var. nou 
T. Calomcia nipponica ap. nen. 
& Cymbella nrgiduta Grun. var. nipponica var. nov 
1 Caloncia bacon (Grun.) Mersch. var. сетш (Schulz) Hust 
10. Navisula subhanulıta Grun. 
3L Epitkonie sures Kite. var. praeti Hust, 
12 Мейит objigustriatan А. S 
15 Gomphonema perestum (Kt) run. var. crficaima Gran, 
14 Rhoiconptenia curva (Кайл) Grun 
16 Exenotía sudelica (0. Müll) Host, var. nipponiza var. nor. 
16 Synedra Uia (Маган) ЕМ, var. omgrigactos (Ийт) Van 
Houck fo. comserieto Tast. 
17. Gomphonema vastum Hust. vas, elongata Sk. 
ш 


Fo. 


l. Gamahorema K 
. Gomphoreme intrieztum Кїз. ver. punila Gron 
i Gomphonema Нари Hunt 


А Noaieula tusente (Ehr) Gras. var. dencistriats va 


The Philippina Journal of Science 


Navicula encentata (Agardh) Eütz. var. nipponica var, nor. 

Gompkeneme Engulatum Най, var. pumila var, mov. 

Pixmutaría Brounit (Grun) Clero var, ampkitephale (A, Mayer) 
Hast fo. mipporiez fa. nov. 


. Aynedra рагатайоа W. Smith 


Mavienta diccphate (Ebr) W, Smith, sar. neglecta (Кеа 
Che, 

Dipiones ovatis (ise) Cleve var. oblongella (Maep) Cleve fo 
miponica fo, no 

Frccsedia ergblionela Hantesch var. dektie (Arnett) A. Mayer. 

Paws 

Piploneis ovalis (Mile) Cleve var, Dimenetato var. rov. 

Navıculo similis Krasske var, nipponica var. mov. 

Navicula falateiencio Grun, ver, nipponte kv. 

Gyrastoma Spenceri (W. Smith) Cleve Var. sodiera Grun. 

Surirella elcgare Er, var. norvegica (Eulenst} Gran. fo, obtusa 
A. Mayer, 

Cirmbell lata Gran. var, sipponien var. nov. 

Synedra rumpens Kits, var, fragilariides Grun, do. rippomiea fa. 


. Binnularia wippaniem Be. 


Colonin nipponica sp. mor. 
Bpithema rürgide (Ebr) Kite, 


ista Hunt var, elorgatam vas, nov. 


Navinula онаа Kutz, vac, Восава van. nav, 
ейп dubium (Zhe) Clew fo, өзи Hust 
Surintla aveta Кёз. var, pinata (W. Smith) 
"Мамыда minute ap. mov. 

Caloneie punctata sp. zov. 


i Surirella gracili. (W. Smith) Gran, fo. curvata lo, nor. 


Navicale тайга Xütz, fo. nipponica fo. nov. 
вата 


Surireta teera Greg. var. ninpoatee var, nov, 
Navicula undulata ap. mar. 


. Diploneie mergivestriate Must. var. nippomita var, nov. 
t Cometa бит 


їїйша Gran. var. aippotica var. rov. 
Seriretta mipponica Буу, 


Gomphoveme lanceolatum Ehe. var. sedg (Greg) Cheve, 
Navicula menisentus Schon, 
Navile peregrina (ENE Кд. var, nipponica var. now 


Arcila тика Kie var, nenne at aan 
Bisons setis Q LION von ponet var n 
Pinta anda Gree va pp mium 
Aes урта Si 
"asl rioris (Ehe) de Tori var, zone (tih) de 
Tori fe, mippenien fe, mov. : t 
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Еш. 15. Catonels nipponca sp. nor. 
15. Cocemein dineulue Sehem, vat. nipponica vas, no 
1. Seele ovata Каз. 


Prane 5 
Fis, L Suriretle robuste Ehr. var. ninponice var. nov. 

È Pinnularia рва Ihr. 

% Pinmularta Brank (Grun) Cleve var. nipnonice var. nor. 

€ Nitrichin aenta Mantaro 

“Achranthes Clevet Gron. var. wiyponica Ske, 
$. Pinnularia striatula sp. тат. 
T, Stawroneis Smith Cran, vax. vhambica Meisten, 
E Naviera sundeasin Коала, 
Nitsschiz Lorerciosa Gran. var. aubitiy Gran. 
20, Mavieule Kesenatra sp, nove 
A. avieuts subkamuhta Gron, var. parla var. nov. 
12. Naviexde contulata Gron. var. nipponica var. mov. 
dy. Navicute contutara Grim. fo, surta fo, mv. 
AE Achranthea Dietolutiana Kit, 
15. Attheya Zerhariasi Brun 
15. Navicula costulsta Geum, var, terárstris vos. nor. 
17. Жаза Nippon ор. төт. 
13. Achnanthes affnis Grun. 
19. Diploreir ovatis (Hilso) Cleve var. cMotgela (Naegel) Cleve 
2 Cymbetie nigponiee зр. nov. 
Sunnira таза Meister var. minponfce Sh 

3L Gomphonema Derggrewi Clove, 
її; Cymbella nipponica Sp. nor. 


Prem 
Fin. 1. Coscinodinces lecuutris Grun, vat, wippeníer var. nov, 
E Stephanedisous carcomonelo Gran. Anomaly. 
3. Ріанна gotyonee (Bret) O. Mi ver. sipnonion var, now 
Кыз. 4 und E, Excorconcia onesonsis Wil, and Kolbe 
Fa», 3, Praeitis velgurts Тана, var. lat Sey, 
T, Amphore ovatis Kitz, var. Zen (Ehr) 
X, Pinnularia Laces Bite sp. nov. 
э, Catonem silicuto Ebr, var. бшгше у Sho. and Mayer. 
11, Pinmslavia aiviie Nitsch) Thr, war, feptegongyla (Ehe,? Grun) 
Cleve. 
11, Nitzichia drybtionette Mantz. var, victoria Gron 
32. Achnantheo Howl Grün: vai, wipposion var. nov. 
1%. Navicula menierulig Scham, 
м. Synedra Uira (tob) Ehr. von. Ramert (Heri and Peragullo) 
[06 
з. Navieulo Lomáda Cleve var. sipponica var. nov 
16. ботрйотема Ungulatum Hust 


Put 


Fir. 3. Gyrorigna alteran (Кл) Rabb. var. vippavira var. nov, 
2 Rioicospicnia curveta (Kitz) Grun. var. major Clove, 


Каеш creciendo QW. Smith) Donk. 
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Pinzsdarin platyerphela Clore sar. Hattoriane Mister fo. engus- 
ter fo. nor. 

Surirella. Unvenvie xp. nov 

Messcula lenerotaia (Agardt) Kit. var. nipponica var. nor. 

Neviews andutata sp. nov 

Merienda шосета {EM} буу. 

Navieuta arhnantkoiden sp. vov. 

зев. Arste Tunt. ча, goocli эйт, nov 

икома Сіла Mantra, 

Calis Villen (Grun.} Mevesch. var. tascettuio (Schulz) Hunt. 
To. densistricta fo, тоу. 

Лл зден xp. na. 


Heidi olliguestristión A. 9, чө, clengata van mr. 
inulti undulata Greg. var. wippanica var. пот. 


„ Pinnularia enema. bo. 


Pinnudaria Май эр. nev 
Pinnularia nipponie Skt, 
Pixmtaciu major (Kitz) Cove var. vipponiee var. nov. 
Compkonema rusts Hunt. var. muita var ne 
Huvicada уыт Etr, lo, alpponiea fo. noc. 

obtusata Cron, 
Didyrocpheuie geninite (rng М. Schmidt, 
Tinmataria viridis (Nitah) Ebr. var, falaz Cleve, 
Eunotin gracit (Еһ) abh, 
Bunetia понира Ebr. var. ideas Orun. 


a: ode 
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Acknowiedgment of all books received by the РАШрріче Jour- 
nal af Science will be made in this column, from which a selection 
wil be made for review. 


‚American society for testing materials. Committee 0-12 on textile mate 
malo, A. B. T. М. clunords en беде materiak. Philadelphia, Pa, 
1925. 246 pp. illus, Price, paper, 150. 

Asomews, ANDREW Е. Enamels: the preperation, applicatios, and proper- 
es of viereus enamels, Ist ed Champaign, Il. The Туш ey 
printing ch. 1695 veli ob 410 pp, ья, Prise, $5.50, 

Barre, Jons R. Cytotegieal technique, London, Methuen & eo, 1933, 
x14 101 pp, Шш. 

пагы опитна Durman, Birth controlo йл use and misase Wich an 
introduction by Rotert Latow Dickinson. New York and London. 
Harper & brothers, 1924. xxii + 304 Bp, Price, $2.60. 

Auris, E. C. comp. and ed. Free melics) care: socialize medicine, 
New York, Noble & Noble, 1908. Price, $2 

Denewour7, Orto, Vergleichende Iautichte des mustzuncsischen wort- 
seat, Т. Berlin, D. Reimer, 1904, (Zeitschrift für eingeberenen- 
Sprachen, Beihefte 18) 124 pp. Price, 925. 

Dusoatz, i. N. Health in hot climates. 24 ed. London, John Bale sms 
* Danielson, 1921. 189 pp. Pris 312 

Guosm, Duszsum NATH. A treatise en Куа ane publie health, with 
special relorence to the tropice Rev. and Incgely rownstton with the 
assistance of А, D. Stewart. Bth ей. Cala, SciontiRe publishing 
ce, 1935. ху 4660 pp, illos, Price, $325. 

Gmn, Mame Gendicr and the social order. New York city, To- 
morrow publishers, 1900, 127 pm, M diagis, Price, paper, $050; 
ч, $0.75 

Muse, Faso Ho cd. 1008 questions and answers on T. Б. Mew Ye 
Journal of che outdoor Mile. 1925. vi + 202 pp Price, $015 

Mois, дитар Cam. 1001 Gardon questions элегей. New York, A. 
T. De Le Mare company, L935. Ж + дй) pp, Mos. Price, $2 

Howsre, Boose R Lahr im айе: an international” partey. 
London, Oxford university press, 1935. xiv4.139 pp. Price $i 

Truck, Joszen 8. An сёй of general forestry. К. Y. Barnes & Neble 
[е 1196]. 260 pp. iva. Price, PIE. 

Jomestows, Mas. The marine plankton; with specia] reference to inves. 
tigations made at Port Erim Isle of Mun, during 1007-1914, A hand- 
benk for studerts and amateur workers by damen Johnston, and 

P 
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Andrew Seott and Herbert С. Chadwick, with an irtratuesion by Sir 
Wiliam A. Herdman. Third reprint, Landen, The University press 
of Liverpool [sin] 1004. xvi + 194 pp, loe Prien, £225, 

Кирдтїок, Witam, Sugar factories and sugar machinery. London 
‘The Institution of mechanical enginecra, 1987. 70 pp. illus. 

ангы, ©. De 00, end А. Liciroxerzun. A chnical testheote of tropical 
medicine, 1t Eng cd. from the mw. 34 Dutch ей Butevin (e), 
©. Koll tco, 3906, ХІ- 537 pp. aller, los, 

Lurmuaum, Gros F. The godeewhange standard in the Philippines 
Prinerton, Princeten university press, 1834, xwi+ 20] pp, tables, 


diene. Pree, $A. 

Megome, Cusco. Uleess in she temparders, Caleuto, The баты 
rohan press, 1954, Cover tilo, 16 pr. sales, 

Мәзвнди, C E. Colldda in agriculture. London, Edward Amold & co, 
19530, vi 188 pp, Mus. Price dr. 

Meant, Eier Drew. Am enumeration af plants collected in Sumatre 
by W. X. ond С. М. Bangham, by Elmer Drew Merrill, Jamaica 
Plain, Mass, The Arnold arberotum of Harvard wnivenity, 193% 
PU pp, lar Price, 8250. 

Ney, Wayne Сазан, Tho Agneultural fair, New York, Columbie 
university рген, 1935, эй + ES pp, ills, Price, $2.76. 

Pew, Ёзюр. Manae) de adrotogio pratique, Puri, Librairie Felix 
Aka 1585, xcii 267 pp, tables. Prien, St, 

исимен; Wining V. An introduction to sex education. New York. 
Ferrar & Rinehart е, #014]. xiv + 12 pos iius. Pree, $250, 

Rouen, Cause Wyane Сутте, Restarches in cancer: part one, TRC- 
10215 1922-1032 Baltimore, The Brentwcod printing company, 1394. 
14 pp. lun Prien, Ый 

SenoICE, Warns THOMPSON. Sedgwics principles of snnitery schnee 
‘and publie health, rewritten and en] by Samuel С, Presso and Mur. 
таў P. Horwood, New York, The Macmillan company, 1935.. ХУШ + 
554 pp. tables. Price, $420 

SEL, Moe, Constructive euganion and rational marriage. Toronto. 
AMeclalana & Stowert Те. 194]. XM & 196 pp. ilias, 

Была, Viros В. F Кое 2000 лде: New Vork, Farrar & Rinchart 
Le. 10851 vi + 270 pp. Price, 928 

mim, James беляш. Etonemie panning and the tari; эп emay on 
social philosmhy. Princeton, Primeros university prem, 191 Rz 

Пор. Price, 9, 

Trew, E. Н, The endotoxie infections and their control wich edheni. 
Bth ей rev. Watford, Horte, E, Н. Spices & con 2008, MIL pp 
Trot, Jose E. The algu ard their lite relations; fordamentals 
91 русонду. Minneapolis, Alan, University ef Ninvoacta pres, 1605. 

xii 4-560 pp. illaa Price $5, 

Union of Soviet Socialist Republics. State planting commission of fhe 
Zone of peoples commissars. Summary of thc fulfilment of he 
first fverear plan for the cevedopment uf rie nation economy OF 
the U.S.S.R. Report, 24 rer. её Now York, Tatematondl pob- 
Fishers, 188, 204 рр. Price, $125 
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Reviews 

Gorden Flowers in Color; a Ticare Cyclopedia ot Flowers, By Glendon A. 
Stevens. The баетап Company, Now Yere, 10%. 320 pp, ca, 
ihe. Price, $030, 

This із a unique book on ornamentals. The author acknowl- 
edges thet it has been written for the most par: from actual 
‚garden acquaintance with the wide range of flowers described in 
it, He claims that [n so doing his puros is to provide “a bock 
of dofinite educational value as well as a convenient garden ad- 
jumet.” To see how far in esch сазе the book meets his expez- 
‘ations, one needs only to glance at the assembly of over 800 
garden flowers illustrated with much fidelity in their natural 
colors with beautiful photographie plates. These illustrations, 
‘which аге enough to make one welcome the book, will show many 
an inexperienced gardener just what most garten blooms look 
like. Each illustration is accompanied by a brief account of tke 
habits of the plants, their use, and cultivation, This is aa added 
feature which makes the bock doubly wsefal aa a depandable 
guide to garden flowers, The descriptions are brief and indudo 
the scientifie names of the fowers. 

The arrangement is alphabetical, but individual plants are 
hetter located by consulting the Index.—E. Q. 

Roonomic Geography of Asis. By Daniel R Bergrmack, Prentice ial, 
imo, New York, 1938, €18 pp, illus, disgrs, maps. Price, 88, 

While a few good books cn Asia have alresdy been published, 
Bergsmars's technic meets ideally the average requirements of 
A allege textbook an Asin, His is always on the alert, evaltat- 
ing Ihe mutual relationships which may be established between 
man’s manifold activities in his ofort ta earn his living and the 
natural environmental complex, thus eliminating unessentials 
and irrelevant subject matter. 

‘The Ulustrations, graphs, diagrams, and maps are flluminat- 
ing, bub there are many typographical errors, а few of whieh 
are the following: Pago 24, Rea Sea; page 72, Sth and 10th 
Jines, of of; page 114, autonomous states; pago 230, lest line of 
3rd paragraph, the the; page 424, coking goal; page 427, po- 
tassium iodine. 

There are some statements which need to he corrected or 
improved, such as that on page 27, “In the Philippines, thousands 
of miles of terraces extend throughout various parts of the ar- 
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chipolago.” Such terraces are only fourd in the Mountain 

Province, Luzon, and not throsghont the various parts of the 

iréhipelaro. On page 69, “While Asia adds but little to the 

total amounts of coal and iron ore of the commercial world, it 
does contribute large percentages of the world's tin, antimony, 
tungsten, graphite and emory.” Why not list also copper and 
gold? Japan is one of the ranking copper producers and зо are 

Manchukuo, Chosen, Taiwan, China, and the Philippines for 

ole. 

"The indusion of Cultural, Religious, and Linguistic Diversity 
on page 179 under chapter XI, the Natural Environment of 
India, may lead an unwary student to an erroneous concept of 
natural environment. 

Cn page 347, “Rice . - .; and the highest yields per acre are 
obtained in the Candaba Swamp . ..” ‘The Candaba Swamp 
proper does not produce rice: it id a reserved area for wild 
life such as birds and fishes. The immediate surrounding land 
which may have been reclaimed from the original swampy area 
certainly is not the highest yielder of rice per unit area, but 

Sueva Exija, a province in Central Luzon, 

Notwithstanding these minor observations, the reviewer con- 
iders Bergsmark’s Economie Geogenphy of Asia an interest- 
ingly readable to the layman: well-suited to college students 
Pursuing а course on Asia; and thoughi-provoking to teachers, 
‘well worth the price of the boak—C. C. C. 

Marine Boring Animals Injurioas to Submerged Sttuchires. Ry W. Т. 
Caiman Second edition vor. ty €. 1. Crawford. British Museum 
Моша) tory! Economic Series No. 10. he Вт! Museum, 
London, 1936. 38 pp. fh. Price, $028. 

‘This pamphlet is a valuable contribution on the subject of 
marine boring animals ard the destructive effect they may have 
an submerged structures, It sums up our presentday knowl- 
cage of the natural history of the animals concerned ard offers 
significant details which ate useful both to zočlogists and to 
marine ongineers who are Interested in the practicat applica: 
tion of the facts recordad. 

‘The pamphlet is well illustratad. A ist of the most important 


titles is given to provide guidance for those who wish te pursue 
the subject further—F. Т. 
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‘Wistar Tustitate Style Brief. Prepared by the саёретаӊче efforts of the 
editors of journals published by the Wistar Institute and the staf 
of the Wistar Institute Press. The Wisar Insitute Press, Philadet 
phia, 209. 168 pp, Dus. plate Prico, 42 

This handbook is а coneise anssvor to the long-fclt need for a 
style guide especially designed to meet the problems of the teeh- 
nical and scientific writer. Principles that scientific writers and 
editors have so far had io evolve laboriously for themselves from 
experience and continual groping after what is common sense, 
are hore laid down in simple and direct form, so as to be arail 
able to the consultan! at а moment's nation. 

While the purpose of this little hook is largely to explain 
Wistar Institule methods to biological writers, and to promote 
coöperation between author and editor, it cannot fail to de 
extremely welcomed to those interested in the writing and publi- 
cation of scientific and technical papers in general, ёз the suges- 
tions it eontains, except as portaining to matters of practice with 
regard to which even the best printing offices are at varinnee, 
Apply to technical writing in any feld, 

Writers of scientific papers who hitherto felt that there is 
а definite technie to he acquired about Ihe preparation of papers 
for publication, have had te rely on books of such general scope 
as the Style Manual of the United States Printing Office, and 
other first rate desk books that do have great practical utility and 
Bo into some detail in specialized fields, but are inadequate as 
sole reference books on the many crotchety problems confronting 
the technical writer. The Wister Institute style book, though 
not as detalled, offsets these shortcomings of the general desk 
bock, and ean be used with equal profit either as а supplementary 
reference guide or independantly. 

One gratefully notices that, as far as sciemüfi papers are 
concemed, the authors have regarded uo problem аз too trivial 
or too complex to come within the scope of the book, Che 
of paper, margins, and pagination are giver as definilo Urat. 
ment as reference lists and Ше most suitable method of pre- 
paring illustrations ondor different technica] and financial con- 
ditions. 

Intelligent use of this siyle brief will save the author con- 
siderable misdirected effort; even the seasoned author will find 
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it a profitable means of clarifying and eonfirming rules that he 
has bui up in the course of time out of his own experience 
The new author will find the brief, direct discussion of what 
constitulas a well-prepared lechnieat paper iavaluable—S. R. 
lsctrong {+ and —), Protons, Photons, Noutreng, and Came Rayn, Зу 
Robert A. Millikan, (Tbe University ef Chicago Science Series) 
The University of Chicago Press, Chicago, Minois, 1985, 492 ру, 
Price, R180. 

This volume is the answer to the scientist's prayer for a 
clearer conception of modern physics, in which the author, whose 
works are widely used not only in America but also in other 
countries, presents some of the never developments in the field 
with which he has closely associated his own work, These are 
the recent researches on the wave nature of the electron, the 
spinning electron, the positron, the neuiroa, transmutation of 
the elements and comic rayo. Although by weaving the dis- 
cussion around these subjects the author makes the book in- 
teresting, the general reader will find certain chapters the un- 
derstanding of which requires more than a background of phy- 
Sies. Except for this requirement, any reader with scanty tech- 
nical training may sill get a lot of valuable Information on tte 
facinating progrosa of modern physics described in this book. 

CE. 

Reproduction, Heredity and the Development of Ser, Ву I С. Welly, 

Julian Huxley (and] G. P. Wells. Cassell & Company, Lid, London, 
esque. E op, фр, Pri 

This small volume is the fourth in “The Seience of Life” se- 
ries, somewhat eplarged and brought up ta date, Beginning 

th а discussion of the primitive types of reproduction which 
may be considered a special type of growth uccompaniod by 
detachment of daughter organisms. the authors arrive at the 
conclusion that sex i» not reproductive. Бех is essentially anti 
reproductive, inasmuch as the daughter organisms are nct, so to 
гау, chips of the old block, but the result of the interaction of the 
germinal substances carried by the sex cells from the two 
Parents, who contribute ерй amounts of the hereditary ma 
terial. In this fact lies the means by which variations are 
reshufed and recombined umong the members of the species 
How these variations are tranemitied to the offspring is ton- 
sidered ía a chapter ín which the high lights of genetic knowl- 
edge ате discussed. Ar attempt is also made to correlate gene 
tics with embryology, but the result is vague due mainly to the 
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Paucity ef date along this line. Finally the authors give a sum- 

mary of the chromosome theory of sex determination. No ЫМ 

ography is Included, but a goed index is given.—A, R. 

Practical Infra-Red Photography. By Othmar Helwich. A translation 
Uy 3. т, Daring from the German of “Die Infrarot-Koingrafie” The 
Fountain Press, 19 Cireiter Street, EC. d, London [No das) 
ims. Price, $1, 

Infra-red photography is phase cf photographic technie that 
has been developed within the last few years, In this book 
Othmar Helwieh outlines Ks essential principles aud deseribes 
its possible applications in various fields. 

Nowhere is the infra-red plate more useful than in scisntific 
Photography, and the author bares Из speciel adaptability in med- 
icine, astronomy, criminology, and photomierography. That it 
is also useful in photographing old documents, reproducing faded 
manuscripts, and testing fabrics ls Ukewlse shown by him. 

Insofar as it instructs the amatour as well se the professional 
photographer and the scientist regarding the nature of infra- 
red photography, this book is valuable.—C. S. A. 

Oxygen ami Carbon Diexide Therapy. By Aresil Campbell and E. Р. 
Poulton, Forwerd by Sir Leonard ЕШ. Oxford. University Press: 
Humphrey Milford, London, 1954, 179 pp, illus. Price, 1: 6d, 

‘The mass of information scattered in scientific literature and 
the results of the extensive research and cliaicel observations 
of the authors are combined to form the basis of the present bock. 

Oxygen therapy has now become the established treatment 
for preumonia and other pulmorary conditions, certain cases 
of eardiue failure, and carbon monoxide poisoning. For efficient, 
treatment of these conditions а suitable apparatus is necessary. 
In this book the anthora daseribe fully the different metheds of 
giving oxygen treatment efficiently. A breathing mask or an in- 
tranasal tube mus: be used, or the patient be put in an oxygen 
chamber or oxygen teni. For this purpose tho use of such 
apparatus ax Braggs and Drinkers for giving continuous 
vespiraHon is described, 

The trealise is divided into niue ehapters, at the end of which 
is a summary for the sake of readers who may nol have the time 
to weigh the whole of the evidence. It is also supplied with an 
adequate bibliography. 

То practitioners and hospital directors, especially in the Phil- 
ippines where the old elinieal mothod of administration ja stil 
in vogue, in order to give them an insight of the modern methods 
of oxygen administration, this book is resommended—I. С. 
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Human Sterilization Today; а Survey of the Present Position. By Cora 

TS. Wolken, Watts # Ca, London, 1984, 55 pm. Price, $0.50. 

One drawback to the book ix tho small print, which makes it 
leult to rend. However, it is an interesting collation of the 
scientific and experimental work on sterilization hitherto done 
in America and Europe. It presents beneficial results which 
should te wisely considered by all economists, cugenisis, und 
political and social workers, as well as by officials of penal 
and psychopathic institutions. The appliention of sterilization 
in the Philippines as a means of improving the race and as a 
preventive messure in limiting hereditary, mental, and physical 
disabilities should bo food for serious thought among progressive 
thinking Filipinos—U. D. M. 


Applied Süieslture in the United States, By В. Н. Wesbeeld. 
Bren, Inca Aan Arbor, Michigan, 1985, 415 pp ius 

This publication on regional silviculture in the United States 
brings together the results of various studies made by the 
author, the Forest Service, experiment stations, sud forest 
schools. Eighteen forest regions, night in the western, nine in 
the eastern part of the United States, and one in Alaska, are 
thoroughly discussed under the main headings of Description, 
Historical, Ecological Basis for Silvicultural Practice, Economic 
Basis for Silviculluro Practice, and the Appliestion of Silvi- 
culture. Each chapter has been submitted for review to one 
or more authorities in the region to which the chapler applies 
зо that the book may be considered authoritative. The book 
gives the reader а good idea of the physical and есоколус imi 
tations, the present condition, and the modifications or improve- 
ments that must be developed in each оГ the forest rogions 

The book is lithoprinted in two-column style and is well flus- 
trated with photographs. ‘There is a list of references at the 
ond of each chapter and an index to the whole book, An appen- 
dis gives the commun und scientific names of rees.—C. S. 


Sex Behavior in Marriage By Chaves A. Clinton Pienser Publication, 

Tor. 1070 Sieh Ave, Radio City М. Y, 2010, HA ppn las, Prin 
Е 

This book is excellent for the larman. but rather elementary 
for the physician. -The auatomy and physiclogy uf sex are ex- 
Plane in simple terms. Tbe facts of life are explained fo pro- 
apective newlyweds in a way Lo avold shocking Lhe sensitive 
The facte dealing with the psychology of coitus and its proper 
performance may train prospective mates to avoid various pil. 
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felis that otherwise might cause marital unhappiness, Tt win 
enable parents to safeguard their children from half-trulhs 
gleaned furtively from unreliable sources. —B, M, 


Hace Ditfererces, By Otto Klisherg. Harper & Rother, Publishers, Naw 
York and Londen, 1995, 267 pp, Price, $260, 


This book discusses race differences from three distinet ap- 
proaches; rarely, biological, psychological, and enltural. The 
author states that there is no racial hierarchy that is consis. 
tently supported by all the avatlatle evidence, and that the notion 
that one race is more primitive than another has no acceptable 
scientific foundation. He also states that he has carefully eva- 
luated the theories on psjcholoriesl race differences and has 
foanc them to have no basis in the study of physical ehsracteris. 
tics, endocrine glands, blood, or brain; or in tests of sensory сат 
pacity, intelligence, or personality; or in the analysis of criminal 
statistics. Не has further analyzed the relation between cul 
and psychology and has shown that fundamental behavior differe 
ences in race groups can de explained on a cultural basis. Ho 
concludes “that there is по adequate proof of fundamental race 
diferences in montality, and that (hose differences which are 
found are in all probability due to eulture and the social environs 
ment” The book contains exhaustive material with clear and 
lucid exposition of facts intended primarily for stadente and the 
intelligent layman. Every student interested in ethnology should 
have 2 copy of this book—R. E. б. 


The Technique of Contracestion: mn Outline. Ry E. M, Мано, Pubs 


listed for the National Medical Cauceit on Birch Control. by t 
Мама & Wiking Co, Baltimore, 1916. 40 рр Пиз. Brico, $0.0 


‘This is а short, concise, and to-the-point manual of practical 
instruction cn the safest and most effective methods of contra. 
ception known at present, 

In a foreword by Robert L, Dickson, the point Is brought out, 
one that is too often overlooked, that from а standpoint of sate. 
guarding the health of mothers, the whole question of contra. 
ception із of public-health significance end properly beiongs to 
the department of preventive medicine. 

In the discussion of the technic of contraception the author 
makes the usual divisions into general measures applicable to the 
male, measures used by the female, and moasares giving pro. 
longed protection such as intra-uterine stems, hormones, sper. 
motoxins, 
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Though it is written primarily for the medical profession, 
there is nothing in the outline that would not be readily under- 
stood by an intelligent layman. 

Despite ils brevity, the book is profusedly illustrated by 
diograms, showing the precise mamer in which vaginal dia- 
phragms and cervical caps should he used. The book is very 
practical end worth reading by any student interested in the 
aubject.—U, D. M. К 
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CICADELLIDAL (HOMOPTERA) 


By сохои Mesmo 
OF бе Berean of Plast Prieto, Мала. 


INTRODUCTION 


The Nesretic and Palzavelic species of Ube family Ciendellice, 
Which includes many pests of crops, have heen well worked, 
Jiewever, (he Oriental species, expecially those of the Ma- 
Jayan region, have been very little studied. Distant t thinks the 
Cadellid, being practically unworked in certain sections of 
the жог, may prove to be the mest extensive family of the 
Homoptera. 

The description of Philippine species started with miscal- 
Зарвон collections by early collectors. Most of the specimens 
described were fron: the British Museum, Among the early 
workers ware Walker, Stil, and Signoret, Later Melichar, 
Kirkaldy, Matsumura, Distant, and Baker became prominent 
as deseribers of eastern Palsearctic, Oriental, and Australian, n3 
well as Indian, Сайт. Raker collected and described more 
Philippine species of this family than all of the other above- 
mentioned workers toyother. АП of Raker's work on Philippine 
Citadeilida: was published in the Philippines. His colleetion in 
the United Statea National Maseum is practically untouched. 

The melus of the present work an Philippine Cicadollidos 
is the few specimens that I took from the Islands. and material 
subsequente sunt to me, from time to time, by my assotiates 


"Fauna Brit. jad. Rhynch, 3 (1900) tied 


ar 
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їп the Bureau of Plant indostry. The collection of Professor 
Osborn contributed several new species and many interesting 
old forms. Later my studies were extended to the United States 
National Museum, primarily for the purpose of comparing my 
types and determinations with the extensive Baker collection 
from the Philippine fslands. Several additional forms were 
udisd and are described in this paper. 

In general 1 have followed Distant? in the arrangement of 
these Insects, It has heen necessary, of course, to Include some 
genera subsequently erected by Rakor, Kirkaldy, Matsumura, 
ard others, under divisional groupings according fo Distant's 
synopsis. For structural charsckeristics and descriptions with 
reference to the names of scterites and the wing venation of 
species, the excellent plates of Edwards * and Osborn * were con- 
айай and adopted. 

In this work I have deseribed or determined sightythvee 
species, thirty-four of which are new; thirty-nine are ol species 
of known Philippine distribution, and fourteen are species re- 
ported for the desh time from the Philippines. In checking 
Baker's material and comparing St with the original descriptions, 
mine more specien wore listed for the Philippinen for the fret 
time, With the descriptions of the species I have recorded the 
distribution, the host plant, and the economie stains where such 
information was available. Ададе DeLong und Davidson, with 
c known Australian and Rearetic dissribution, is here recorded 
for the first time in the Orient. Four species ave described, 
Macropsis was believed to be oxchisively Nearotlo, Palmarclie, 
and Ethiopian in distribution, but nine species of this renos 
сате to light in the Philippine material and are herewith der 
soribed. Ciondula is here frst recorded as а Philippine sends 

Two genera are erected, сп to receive two species, and the 
other, three. One genus is given a new name. This preoccupied 
and monotrpie renes of Distant? Aliterus (now АР), 
Feteives another species in this paper. 
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Op cit. а (1908). 
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m OF THE CICADELUIDÆ 


ECONOMIC IMPORTAN? 
The Homoptera are of great concern to man. Among ther 
are insects causing extensive injury to plant life, They are 
mostly of small size, multiply rapidly, and adapt themselves 
тему te all climatic conditions. Their attack goes unnoticed 
until the plants tave Iost so much vitality thet they are either 
stunted or killed. The Cioadellide, therefore, are probably the 
most important family in this group of insects, 
‘Their astounding breeding capacity, their mede of attack, 
which is to keep themselves always under the leaves of the host 
plants, together with their small size and protective colering, 


310 The Philippine Journal of Science 


result in large numbers of them not being noticed until the plants 
attacked are ready to die. 

- Usually, however, these attacks do not cause the death of the 
host plants, but only greatly reduced vitality and productivity. 
For this rexson their presence often escapes notice 

Serrano and Palo * estimated the loss of mango fruiL due to 
the persistent attack of the mango leaf hoppers Idiocerus oiy- 
pratis and Синга nieeosparsa for 1932 in (гет irango-rowing. 
provinces of Luzon te be 75.82 per cent of the crop. 

‘These small inseets occur in grent numbers and feed especially 
<л the sap of the young growing shoots. When the hoppers are 
Tumerous the amount of sap extracted by them is sufficient to 
prevent growth and to cause the loss of the entire crop of fruits. 
Tettoy* found that Nephotettis apicalis and М. bipunctatus 
renltiply onormousiy and are a distinct plague to xico in India 
Cicadclla spectra Distant is another of the cicadellids trat is 
numerous and ranks as a major pest of rice in India. These 
ttres species also cccar in abundance in the Philippines and are 
certainly аз bad rice pests here as in India. 

Incas faroocons, the well-known green Ay of tes, whose 
distribution is worké-wide, is a serious pest in Indis. This 
species damages cotton and various solanaceous crops in the 
Philippines 


LIFE HISTORY 


Life-history work in this family is practically untouched. Ibis 
а Reid of considerable interest, as these inserts have well-defined 
habitats and plant hosts and seem to be readily affected by such 
reologie fetore as temperature, muiature, and natural anemic. 

Aside from work on the mango leaf hoppers Iiocerie cl 
pealis Lethierry and Chow uiveosparsa Lethieny, for whose 
darınged Serrano and Palo* proposed the name “blosson-bligat 
2f the mango” to distinguish them from the less abundant leat 
hoppers found on mango, no life history has ever been attempted 
on Homoplera in the Philippines 

The elesdellids have multifarious habits, Same are arboreal, 
some live and breed on herbs and bushes, some on reeds, and 
тонлу ef them feed and breed on old or green pasture grass, 
Some are solitary, others swarm In great numbers. Its 


Piin. Joma, sei, во (1339) 211-277. 
¡indias Tnseer Lite, Thacker, Spink & Co, London (1900) 738- 
Philip. Journ. Sei. 50 (1923) 991-277 
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supposed that most of them breed the year round with more 
or less predominance in certain favorable seasons. Certain 
spesies multiply during the dry acasın, and olhers appear im 
great numbers during the rainy season. 

The preponderance of a species, however, depends more or 
less on the abundance of Its hosts, and the stage of the hast 
whieh is sucenlent lo the species concerned. The Kruse types 
multiply in great numbers during tbe rainy season when grasses 
ate growing most vigorously. In the Philippinen Nepkotettis 
apieafís and N. tipwnctates are numerous in the early part of 
the rainy season, during June, when rice is beginning to grow 

igorously. Itioeeras elypectis and Chuwa nivcosparsa are 
abundant on Torced mangoes in November and December and 
on mango blossoms during the regular season; ‚hal s, from 
January to April 


GEOGRAPHIC DISTRIBUTION 


‘The cicadellids have welldefned habitats and plant haste, 
Tteir distribution is limited by climatic conditions and the dis- 
tribution of their host planta. 

In the Tropies plant distribution scems to limit the distribu- 
tion of the species. The mango pests of India are of the same 
subfamily as those that attack mangoes in the Philippines, the 
Tdiocerinæ. Whether or not the spetles of носеғнк on the 
mango in India are distinct from those in the Philippines ix 
avestionad. Sugar eames and bananas have spacifie leaf-hoppes 
pests that are more or less widely distributed. Some of the spe- 
cies attacking rice are as widely distributed as the area where 
rice is the commonest crop. Nephotettiz apieelis Mutchoulske 
is present from India to Japan, including, of course, the countries. 
‘and islanda intervening. 

Tho distribution of cieadellids is limited br land barriers, 
high mountains, large bodies of water, and climatic conditions. 
‚Bach faunal region, unless affected hy certain agencies of die 
semination has its own faural characteristics, ‘The Philippine 
ckadellids are distinctly Indo-Malayan, tinged with certain Pa 
Izarctio clemente, which ware introduced Шу commares. Jb is 
possible that some Neotropica] species are present duo to the 
early importation of plants from Mexico. However, such in- 
troductions are doubtful In view of the distance, the slow trans- 
portation at the time, and the bringing of seeds mostly instead 
of living plants. Some leathoppers from China and Japan mar 
heve gained a foothold through constant importations of or- 
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mamental plants. Perhaps some are due to a land bridge, whieh 
may have existed between continental Asin and some part of 
the Philippines, er a similar connection between Indo-Malayan 
regions and Palawan and adjacent islands. Some Australian 
species have been recorded in the Philippines. 

‘Although the species of Saxowia are distinctly Philippine, 
the Tatocerini are most likely of Indian origin. It is difficult to 
determine the arigin of mosl of those species unless wa know 
their habits and their host plants, as well as the native homes 
of such hosts. We know that most of the existing species of 
wide distribution are arboreal, The Tartessusaria, Tdiocerini, 
and most of the well-known ‘Typhiocybinwe and Cleadellime are 
arborea? insects, possibly transported by commerce, 


SYSTEMATIC RELATIONS OF THE HOMOPTERA AND DIVERSITY 
OF OPINION CONCERNING THEM 
In the classification of Homoptera first consideration was given 
tothe number of the tarsal and antennal joints, and the character 
of the wings, Thus Westwood, according to Distant, divided 
the Homoptera as follows: 


Teimers. Te jointed and antenna minta; singe area 

Dinora. Tara 2jointed and anton medorate, 6- to 10-й; wings 

леме, 

молотка, Тагы 159 щай, алгаи @ to 26и; Wings net асои, 

Monomera js represented by опе tamily, the Сосема; Dimera. 
includes the Poyllidwe, the Aleurocides, and the Anhididie; and 
Trimeva includes the Auchenorrhprcha, on the рінен 
tien of which the authorities disagree. 

It is admitted by all that among the trimerous insects the 
Cicacide are the lowest and most generalized, cue to Ihe presence 
Of the three осе, the venation of the wings, and the poor devel- 
opment of the nervous system. 

Hore the question arises whether the Membracide should fol- 
low the Cicadidæ or the Fukroride. Tt ia the opinion of some 
writers that the Cicadallica, because their morphological charac- 
teristics and mode of development, occupy the highest rank 
among the Auchenorrhyncha. Furkhauer/ however, suggests 
that the membracids should be placed between the Cieadidw 
ard the Civadeliden, hacanso the trechoppers have strong afin- 
ities with the Jeafhoppers, and probably came from the «ame 


pes. 


‚Fauna Brit. Ind. Rhynsh. 3 (905) 52. 
Gann. Gool, & Mat. Hist Gurr, Bull 34 (1920) 
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stem es the Cieadellid. Lawson," in having the Cicadellide 
follow the Membracidx, bases hls opinion on the New World 

sect known as Acthalion, which looks very much like the Cicr- 
dellide and has certain characteristics that lod Stål and Van 
Duzee to place it with the Membracido and Ashmezd to place 
it under the Bythoscopidm. Again he bases his reason for such 
arrangement on Fenton's E work on leaf-hopper parasites, ar- 
cording to whieh Apketapuo fs the only genus of the Anteonina. 
that parasitizes the Typhloeybine and is also the only genus that 
was found on the Membraefde, and az such the Typhlocyhine 
are considered the lowest subfamily of the Cicadellide, clos 
the Membracidz. Fenton shows that the Anteonim perasitize 
the Membracidx, Cicadellida, and Fuigoride. Thus the three 
above families show close affinities. Because of the protective 
froth which envelops the young, the Cercopldze escape parasitism. 

Tms & also ie of the opinion thet the Membracide: are most 
nearly related to the Cicadellidz, wards it arranged the fumi- 
Jies so that the Membracidee follow the Cleadeliide, and the 
Fulgoride (Issida) follow the Cieadellide (Tettigometride) . 
DeLong * places the Cicadellidse between the Membracida ard 
the Fulgoride. However, he admits the close relationship be- 
tween the Corcopide and the Cicadellidz. He says that Pero 
thimia ameriensa Fitch and certain spociea of Eyponas and the 
Acocephalini closely resemble the cercopids. The most striking 
of the Australian forms are the much larger species of Lie 
Burymela group of genera comprising Eurumele, Eurymeloides, 
and Furymetops. According to Tillyard,“ these handsome 
wedge-shaped spectes superficially resemble the Gercopidie. In 
my collection I hava a Poophiles, a cercopid, that is so similar 
to this group that only examination of the tibial spars will pre- 
vent its confusion with the leafhoppers. As a group, DeLane 
adds, the Fulgoridee are most easily confused with the Cieadel- 
lide. Distant," however, kad the families arranged es follows: 


"Коледе Ulv, Bull, 12 (1020) 25. 

"Ойдо Төште. SA, 18 (1918). 

mA General ‘Textbook of Etomulosy. Dutton & Ch Inty New York 
uses) 987. 

*Heniptera-Homontera of the British Tas, L. Reaves & Co, (1898) 1. 

= Сола. Geol & Nat Mist. Surv. Bull 34 (102) $8. 

The Пласа of Australian and Now Zeeland. Angus @ Robertson, Ltd, 
ЕН 
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сайма, Fulgorids, Membracida, Cercopides, Т do not clearly 
seo the parpose of such arrangement. It seems that with tht 
position and develepment of the 01, the antenne, the prono- 
tum, the wing texture, und the tibial spurs (spines), the fol. 
lowing arrangement might be followed: The Cieaditæ are the 
lowest and mosi generalized of the Homoptera, The Membre 
vide, due to the poor development ef the nervous system and the 
peculiar absence of the forms, which explains the absence of the 
third ocellus (wings very generalized, simple genital organs), 
and the peculiar and useless development of the seutellum, come 
second, The Gercopkice, with less bizarre form and texture of 
the wings, scutellum, the arrangement of the tibial spurs (nearer 
to Ciezdidie), the ocefli, and the antenna, might be subordinated 
tothe Cicadellide. "They sheuld be preceded by the Membracida, 
however, for the reason that some of them generally resemble 
the Membraeide more closely, The species of Mach 

the scutellar process long and arched, its apex exten: 
same manner as that of the membracids In Machacropsis the 
scutellar process gradually shows recession, Distant? claims 
that the subfamily Machserotine is the connecting link between 
the Membracide and the Cercopide, and the Cercopide should 
be subordinated to the Cicadellide, The Ронд, with the 
location of the antenıw (which are lower than in the Ciesdel- 
Jide) and the seutellar development, may be considered the most 
modern and specialized family of tho Homoptera. 

The Cicadellidæ belong to the division Trimera, and are one 
of the five families In this group; namely, ihe Ciadidæ, or 
“harvest flios, the members of which ave the largest species 
of the group: the Fulzoride, or “lantern fies.” which feed on 
the leaves and stems of herbaceous plants; the Membracida, or 
“treehoppers,” which feed on twits; the Cercopiiz, or ^irog. 
hoppers," also known as “spittle bugs” berause of the frothy 
masses that they mike on the stems of grasses; and the Cicadel 
lide. or “leafhappers,” which feed mostly on the leaves of planta 
Kirkaldy ^ defies “Icafhoppers” as a convenient, nontechnical 
term, to express auchenorhynchous Homoptera, exduding the 
Gicadidæ, but including the sternorhynchons family Psylida 
(Chermide), generally known as "Jumping plant lice.” 


Op. cit. (1005) т. 
Rep. Pap. Sta, Hass, Supor Planters? Assos, Bull. pt. 9 (1106) 
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The large family Cicsdelide is separated from the ether 
related groups by the more or less closely spinulose condition 
of the posterior tibia and the position of the ocelli, The posi- 
tion of thia importent family ie still the subject of considerable 
difference of opinion among workers. Westwood recognized 
only three families in the order Homoptera; namely. Cieadide, 
Fulgoride, and Cercopidz. Stál, supported by Hanser, recog- 
nized four; namely, Stridulantea, Cercopida, Fulgorida, and 
Jassida which include Membracita (Distant). Edwards; 
excluding Рупа, onumerated fiftoou Families, which como ua- 
der the present consideration of the group: Cicadelide, Ledride, 
with one genus; Ubpide, with one genus; Paropide, with ore 
genos; Bythoseupide, Teitigonidz, Acocephalide, Jassidee, and 
‘Typhlocybide are considered families. Kirkaldy = placed under 
the superfamily Teltigonioide the family Tettigoniidee wilh jis 
subfamilies: Tettigoniinw, Jassine, Авант, Ponthmüne, 
Euptersginte, Ledrinse, Stenocotinz, Kahaveluing, ard Megoph- 
айтте, 

Esker? opposed what he termed the “antiquated artißeial 
system” originally proposed for а few species formerly know 
in Europe; ramely, И the ocelli are located on the disk, the 
specimen is a toltigoniellid; if on the margin, a jassid; and if 
on the face, a bythoscupid. He listed under the superfamily 
Jassoidea Аел families; namely, the Tettigonicllide, the char 
acteristics of which comprise those of the members of the Feti 
gemella of Distant exeluding the genera Siynorette, Preta, 
Eueonthus, and Bundera; the Cyponine, without the genus 
Penthimia; Penthimide, those of the genus Penthimia; Thauma- 
tescopide taking in the genera of Kirkaldy, Thaumeloscopte 
(allied to буроша, and Репіна and Удав which I would 
consider а Thaxmutoscapus itseli—there is hardly sufficient 
reason for raising Vullurnes to the category of а genus); 
Lodride, those cf the subfamily Ledrinm; Paropite, taking the 
genera Mesoparupia of Matsumura and Peropia; Sterocotide 
with the genera Stewocetes and Kyphocotes; Koebelidee, the 
genus Kocbelia; the Ulopide, under which belong the genera 
Лора and Moonia; Signoretiide, Siguoretie of Stal and Prete 


7 Fauna Reit, Tod. Rhyach. з (1906) 52-54 
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of Distant; Fucanthidz, Раана and Bundera; Pythemide, 
consisting of Onvhia, Puthumus, and Oxiella; Nirvanide, having 
Kane Distant, Ophuchws Distant, Stenometopins Matsumura, and 
Nirvana Kirkaldy; and the genera receatly erected by Baker— 
Pscudonirzcua, Nirvancidoo, Pytlonirvena, and Facconirrana, 

DeLong? oonsidering the Conmectieut species, divides the Cica- 
dellide into four subfamilies based principally upon the location 
of the ecelli and the shape of the body: Bythoscopinz, Jessinze, 
Ciendellinz, and Gyponine. The Typhloeybint becomes a tribe 
of the Jassing. Distant, following in the tazin the classification 
of Van Duzee, divided tha Ciendolk into seven subfamilies: Lod- 
rine, Eythoscopine, Tettigonielline, Grponiwe, Acocephalina, 
Jassine, and Typbloeybine. However, the Acocephalirie are 
absorbed hy the Jassinze in his synopsis of the genera. 

Lastly, Melichar * divided this family into two large sections, 
tased mainly upon the shape and sculpture of the vertex and 
pronotum ; the Proconiaria with 54 genera, and tha Cieadollaria 
with 100 genera, However, according to China? many of Me- 
lichar's generic names were preoccupied. Inasmuch as Meli 
char's types and discussed species were from southern America, 
and in view of this radical change in classification, I shall men- 
tion his work only aa a reference, 


CHIEF CHARACTERISTICS OF THE CICADELLIDÆ 


Tn the classification o£ the Philippine species described herein, 
the main features or characteristics of the groups were taken 
into consideration accerding to diferent authorities with spesial 
reference lo the work of Distant = and of Osborn? 


Family CICADELLIDAE Latreille 


dele LATADUAS, Pam. Nat. Reg. An (1820) 421. 

Cicedelina Bemunsrem. Напа, d, Ent. 14 (1888) 10%, 

Cicedelínes BLancxamo, Mt, des Ins, Memip, (1840) 181, 

Tettiganidón Yrren, Honop, Yaurin Al. Rep. N, Y, State Col, Nat 
Hist. (1841) 55, 

Jassina Stå, Std, Ent. Zt, 19 (1888) 

Tessa Fret, Verh, Zool-Bot. Ges, Wien 16 (1800) 500, 

Tartide Чач Duzer, Tran Am. Tout, Soc 19 (1892) 290. 

Tettigoniokie Кеткаш+, Esp, Sta. Haw, Богат Planters’ Asser, Bull: 
1 pt 9 Пою) 295, 


“Conn. Geol. & Nat. Mist, Surv. Bull. 24 (900) 
хап. Mas. Net, Потор, 21 (1024) d 
Savon & Mag. Sat, Hist IX 29 (1927) 28 
= Fauna Brit Yad. Rhyneh, а (1908). 
“Ohio Bil. Sure, 2 Na. 4 (1928), 
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dellidæ was divided into sever subfamities; 
namely, Lecrine, Bythoscopine, Tettigonielina, Сурап, Асо. 
sephalinz, Jassine, and Typhlocybing Asa mater of conven 
ience, the groups under the subfamily Acocephaltna: were placed, 
ander Jassine. 

The insects are comparatively small, ranging from 2 mil 
meters in length, inchding the tegmina, among the Тур ссу, 
to 18 millimeters among the Ledrine: tibia more or less elon. 
ated, hind Шуа charneteristically armed with a double row a£ 
spees; tarni 3-jointed; ocelli two, placed on the anterior Just 
slightly above the margin of apos, in the Bythoscopins in front, 
below the margin; in the Tettigonieline, Gyponiræ, and Ledri. 
nz, on the veriex (sometimes variable in the Ledrinz) : and in 
the Tsphloczbine the ocelli are wanting; the antenne setaceus, 
2-Jolnted, and terminated hy fine long hairs, invariably placed 
between the frons and the eyes; the tegmina, or superior wings, 
are thicker then the mombrancous, or inferior, wings, whieh 
are folded at rest, 

In the Cicadellitse the position of the ocelli; the shape, sizs 
and sculpture of the vertex, pronotum, and sentelluin; the shape 
and site of the frons and the clypeus; the arrangement of tte 
venation; the eolorstion or markings; and the external and in- 
ternal characters of the genitalia are the principal taxonomie 
features for the grouping amd tho separation of pacien 

LEDRINE 

Hond broad; fate moderately concave or somewhat convex; 
vertex snatilate, horizontally reclined, narrowly dopressed ar 
moderately conven; cheeks flat and white, feoma and elynen 
narrowly produced; antenna incerted under the anterior part 
of head above the tine of the eyes and far from them, 

‘The only species stidied was a Petetocepbale in the Osborn 
collection. 


Gems PETALOCEPHALA Stál 
Petelocepkala SIAL, бїт. Vot-Akad. ғаз, (1858) 208, 

‚öropsin MELICHAR (тес White), Hom. Pruna Ceylon (1909) 141, 

Type, Р, boliemcni Stål, from Java. 

Distribution: Ethiopian, Oriental, Malayan, and Australasian 
Regions, 

Body very obong ce a Mile elongate, cepted; head clypented, folia 
сотов produerd anterior; verte somawhat fattened; бает beneath eyes 
strongly and abruptly, thence gradvall;, татту, margins very sights 
dened; front smal, sorrow, Aattish; eyes small well situated towards 
лге ef vestes, Farther removed from the eyes hun rom cach ocher; pro. 


——— 
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tum tromovericiy senankuler, not, ar only slightly, narrowed anteriorly, 
Ge Tateral margin conte, anterior Tatera) much longer than posterior 
lateri, anterior margin slightly veunded; soutcllim triangular, subemi 
Itera; tegmina subecriarcous poltuci, densely тынеш, tetiform, anter 
ily cenjeintiy convex. «нк very bread before the midde, corium 
obliquely romded nt apex, veins somewhat icvegularly ancstomosad towards 
Aes, logs somewhat short, anterio: сике free, posterior ШЫ? remelcly 
lentate Sehr, (ranaletad by Davras, Faunu Brit Ind, Rhench 4 (2008) 
[pu 


Yetalocepkal culcllifere WaLnen, Joven. Linn. Soc, Zog. 1 (1856) 98, 
Leora ptsetipva WALKER, List Hom. Suppl, (ISSR) 249; Ата език 
eur As. Soc. Bengal 64 (3985) 95. 

Originally known from Sikkim; Mungphu (Atkinson collec- 
tion) ; Darjiling (Brit. Mus); Malay Peninsula; Perak (Do- 
kerty) ; Singapore (Wallace, Brit. Mas.) Distant?» 

Length exc. tegmina, 18 to IT; exp. tegmisa 28 to 32 milineters, 

Visescent or echractous; vortox about as long as breath haymcen 

aly pinducen tomares apex Miekiy finely punctate, centrally Leng 
fidinally rorinste: pronetum бооду punetsts, postariorlz ашу realen, 
centrally абыйга Lineazly impressed; tegmina беу узанат зо 
rior thie invardly strongly dertate— Distant, Fauna Brit {nd 4 
бозу 364 

Luzon, Moantain Province, Haight's Place, Balbalan (Osborn 
collection). This is the first Philippine record 


BYTHOSCOPIN A: 


‘This subfamily is readily recognized by having the ocelli on 
the face below the anterior edge of the head, the vertex narrow 
or apparently wanting, the hend being entirely defexed. 
Kay ta the Philippine wenera of the mubfanity Rulherepine 
©, Termine withoat an appendix 
Pronotum айу predueed beyond the anterior margin of the ejes 
and ODIO тада una 5 Магор Lenis 
Termine with a distinct Арий 
^ Резшойип not produced beyond the anterior margira of the eyes, 
of Veriex with oyo much bronder than pronotum, head rundes, 
2 Оса! nearer the eyes than each ather ГРУ 
45, Ocelli equidistant from eich other and the йр 
Miocerinna Baker. 
$. Vertex with еуез slightly eder than pronottm, transverse, head 
blunt птах depressed Bythascapns Gore. 
9% Promotum shorter and талгоуег than the soutellun and vertex ta- 
Сосн Сат Distant 


^ usns Brit. Ind, Rhynch. 4 (1908) 164, 
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Genus MACROPSIS Lewis 


Macropis LEWIS, Trans. nt Sac. Tend, а (2885) dh 
Pediopeis BURMEISTER, Gen. Tas. (1838) pl 10 б 


The very narrow vertex is distinctly produced beyond the 
anterior margins of the eyes, The head is as wide as the pro- 
notum. The lateral margins of the pronotum are short, the 
anterior margin as in Tartessus, the posterior concave, and the 
surface obliquely striated; the scutellum with a transverse de 
pression before the apical angle, slightly broader than long; the 
tegmina thin and folded over the body as in Bythosconus, 

In this genus the males are darker and occasionally spotted 
{although the males of Nearctic species often show fewer mark- 
ings than the females). The markings ars not found fn females 
oF thin genus, whereas in /divcerun, a genus of the same sab- 
family, the snots are found ia the females. 

This genus, althotgh apparently of world-wide distribution, 
has not heen recorded from the Malayan region. Stil? de 
scribed оле species, Mucropsis mactlipennis, which is said to be 
a Bythoscopus, Tn Baker's cullection there are several Japanese 
sperics determined by Matsumura under Podiopais, which in a 
synonym of Mreronsis, There cre three specimens labeled Afa- 
erapsis, but they belong to the genus yttoscopus 

Breakey,* speaking of the geographic distribution, says that 
the genus Is best known from the North ‘Temperate Zone, and 
according to references found by him, ten species are described 
from the Ethiopian Region, four from Australia, one from Santo 
Domingo, eleven from the British Isles, outside of the thirty- 
two species and three varieties vorognized by him as present 
in North America. Oshanin* recorded four species and one 
variety from Europe (one of them is a Prasina which was also 
recorded from Siberia), one from Japan, and two from Chins. 
wier“ records two species of Stragenia Stal, from Mexico, 
which were treated as a subgenus of Gypone and subsequently 
placed under the Jassine by Stal himself as being synonymis 
with Meoropsis Lewis. In this paper (Hemiptera Africana 4: 
126-127) he renamed Bythencept olivaccous Stil Meevepein 
subolivaccous Stål. Distant deseribed three species of Реда 


эу, Vet-Skad, Bich 27 (800) 
Tia Kat. Sos, Am. 26 (IAN) A 

* Ап. Nas, Zoch, de Sol, 11 (1006) 01-29. 

= Biol, Cen, Am. Rhynch. 2 pt. 1 (18099 251 
© Fauna Ней. Ind. Rhynch. 6 (1916) 238-240, 
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sis (Macropsis) from India, These so far are the only Murropsis 
species known in the Indian fame. Cogan = described опа more 
эргейе from Africa (Podiopsio capensis) 

Specimens of the following nine new species were compared 
with Nearctic and Palearctic species at the United States Na- 
tional Museum: 

Female, length, including tezmina, 3 millimeters; male, length, 
including tegmina, 23. 

"Very small, robust, ochraceons all over, vertex regularly and 
transversely punctured with brown punctures, end transversely 
striated, about one-fourth as long as the distance between eye 
and middle of vertex; pronotum extended anteriorly, right- 
angled, median line indistinct, oblique striation rugulose, reg- 
larly punctured with brown, posterior angles in line with seutel- 
lum, oblique; posterior side slightly concave, Scutellum lightly 
punctured; face slightly tumid, appearing rugose from the sida, 
clyneus minute, lore and депа almost invisible, ochraceous: 
plates of male long and spindling; the last ventral segment of 
female almost truncate, slightly projected at middle; pygofers 
very large: tegmina sordid hyaline, profusely and finely pune- 
tured with brown punctures. 

MINDANAO, Zembonngo (helotype, Baker collection, U, S. N. 
м). 

Т take pleasure in naming this beautiful species for Dr. Е, P. 
Breakey, of the Department of Zoölory and Entomology, Ohio 
State University, a homopterist to whom I am indebted for 
valuable suggestions and criticism during the progress of this 
work, 


Female, length, 45 millimeters, 

Head, pronotum, amd sentellum yellow: face, legs, and body 
beneath ochraceous, with brownish markings on the abdominal 
segments and prgofer, somewhat slender in form. Tegmina 
long, greenish transparent, with venation prominent, denper 
green und yellowish green, Slender and medium-sized spesies. 
Pronolum regularly rugose, lightly marked with brownish patch 
on the anteroluteral angle, prominently produced, anteriorly al- 
most right angled, posterior side slightly concave. Median line 
ebsolete; seutellum subtriangular, slightly broader than long, 
finely punctured; Face bread, slightly tumid when viewed from 


Ohio Journ. Sei, 14 (1916) 
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side, forehead regularly and Anely striated; frons elongated, 
slightly differentiated by shallow sulei; суреп short and broad. 
Jy rounded; lora minate, narrow, and elongated; gena narrow 
and elongated, deprossad below the arta of face, broader a 
apex; last ventral segment a projecting semicircular plate, slight- 
Jy notched. 

MINDANAO, Zamboanga Province, Dapitan (type and paratype, 
Baker collection, U. 5, N. M.) 

Tam raming this species for the foremost Philippine tero, 
Dr. Jose Rizal, physician ard scientist, whe spent а few years 
in Dapiten as a political exile during tho Spanish dominsti 
of these Islands, 


MACROPSIS BENGUETENSIS ө. vor. 

Female, length, 8 millimeters; mals, length, Б. 

Pale ochraceous with profuse brown and foscous markings on 
the pronotum and scutellum, tegmina light brown with profuse 
fuscous markings. Male slightly darker. 

Vertex almost invisible from dorsal view, obluse-angled, al 
the middle wuch narrower than the porüons close to the ees, 
appearing as a line; pronotum obtuso-angled, broader than ong. 
moderately convex, with a very distinet Fuscous blotch or mark. 
ing on each side of the anterior line, midway between the antero. 
lateral and the median line which is slightly cazinate or ridged, 
the oblique ruga, starting from the upper middle portion to the 
Tower side and gradually Lo the umbral angle, very prominent and 
roughly punetured; middle portion of the pronotum profusely 
marked with brown; seutollum ochraceous, roughly puneturod, 
posterior angle sharply pointed and separated by an arcuate 
Suture, somewhat striated with transverse strice on upper lalera? 
Angle, with obliquely triangular fuscois markings; face ochra- 
ceous, broad, almost Mat, slightly шика an the cis 
contour slightly rough, coavcely and profenely pun 
sordid, tinged with ferruginous, especially in males: eyes brown 
with slight fuscous Dietch on inner portion, lone and gene 
minute, оселі on the face between eyes aud frons; antenne 
minute, boneath the inner posterior angle of the eyes, above the 
deeply sulcated check; pectus and venter ochraceous with fus- 
cous markings on the portione of tho prorteraum and melaster- 
mam, femora, tibie, and tarsi, especially notiecable in males, 
tegmina membranous brown, strongly corrugate, sordidly marked 
with irregular fuseows markings; venation prominent, ochra- 
ceous, stippled with fuscous. А robust species, 
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Luzon, Benguet Subpcovince, Baguio (type and allolype, Baker 
collection, ©. 8. М. М.). 

‘Male and female, length, 4 millimeters, 

Pronotum and scutellum of the female geass green, the prono- 
tum of the male pale brown with profuse fuscous ponetures, the 
scutellum of the same color and With che same punctures, and 
with ono fusecus triangalar marking on each of tho threo angles; 
eyes grayish with crimson tinge; the face, ресин, legs, and 
venter of female greenish ochraceous, with brown markings on 
Але legs; those of the male ochraceous, with brown punctures on 
De face, and brownish markings ow the legs. Dimorphism is 
distinct in this species 

Pronotum convex, slightly less than а right angle, obligue 
impressions prominent, median line present, about two-thirds 
aS long as broad, the posterior side narrowed and concave; 
seutellum almost as long аз broad, as long as the pronotum, 
median line present, posterior mele separated with areunded 
suture, with coarse brown punctures, face with median lino 
also, rough surface, slightly longitudinally caringte on the mid- 
die; gena small ond depressed, narrow margin extended to the 
baso of clypeus, which is slao smalt and narrowed ut apex; the 
plates of the genitalia slender and elongate (Aliform). the Tast 
ventral segment of the femele small, wedge-shaped; tegmina long, 
smoky pale brown with very prominent fuscous venation. 

Luzon, Dengue! Subprovinee, Baguio (type and allelype, Baker 
collection, U. S. М. M) 

Female, length, about 475 millimeters. 

Greenish ochrzeeous with sordid brown promiseuons pune- 
tures all over head, face, proncttm, seutellum, and tegmina, quite 
similar in form to M. fuscovencsa, bul slightly larger; pectus 
and legs with brownish markings. 

Pronotum distinctly angulate anteriorly, rcetanevlar, median 
line distinct, stris: profusely punctured with brown dois, rugu. 
tese, posterolateral angles rounded, middle posterior side slightly 
concave; seutelhim greenish ochraceous, with median line prd- 
tusely punctured with brown spets, especially the threo nales, 
the posterior separated by an urcuated suture: face rourhiy 
Striated and punctured, sordidly marked with brown markings, 
obligue sttintion From middle to the eyes deep, mecian Nae 
Present, reaching nearly to elypeas; frons distinguished by bro 
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parallel, semicircular, brown lines, elpneys broadly rounded; 
lora and қапа small; pectus and legs with brown markings: 
venter greenish ochraceous; Inst ventral segment transversely 
triangular, wedge-shaped; termina smoky hyaline, long, with 
Profuse brown punctures, especially the commissural region: 
venation punctured all over with brown. 

Luzox, Benguet Subpruvines, Baguio (type and paratype, 
Raker collection, U, 8, N. М. 

Female, langth, 1.25 millimeters; male, length, 4.26. 

Testaceous to fuscons, medium-sized: face, peetus, legs, and 
venter ochracenus, with a brown tinge, the upper portion of the 
head semitransparent fascous. Vertex very narrow and pro- 
Jested in front, about one-fifth as broad as the distance between 
the eye and one-half of the vertex; pronstum testaceous, with 
short, fine, oblique strintion, regularly and profusely punctured 
with fuscous punctures, median line absent, acutely angled, 
slightly more than right-angled, about three-fourths as long as 
wide between humeral angles, posterior side subtruneate: area 
of scutellum more testaceous and less thickly punctate, lateral 
angles smoothly brown, transversal suture separating the pos- 
terior angle; face smoothly rugose, ocalli ochraccons, situated 
between and near the eyes; legs and verter ochraceous with 
brownish tinge; pygofer orange-brown; the plates castanecus; 
tegmina fuscour to eastaneous, with irregular fuscous markings. 

Basman (type and allotype). MINDANAO, Zamboanga (psra- 
types, Raker collection, U. В. М, М.) 

1 take pleasure in naming this species for my friend and Jayal 
assistant Mr, F. Q. Otanes, of Manila, who from time to 
has supplied me with homopterous ўсхесіе for determination. 

Female, length, including tegmina, 5 millimeters. 

Dark brownish ochraceous, vertex, pronotum, and scutellum 
ucheaceous with a brown marking on each basal angle of seutel- 
lum; tegmina sordid hyaline, brown with fuscous markings at 
the ends of principal veins, and division of principal eells, face, 
pectus, venter, and legs ochraceous, pygofer with a brown patch 
оп the middle of euch sheath; ovipositor exceeds the length of 
the pygofar considerably, ax ong aa tegmina or slightly longer: 
vertex acutely produced, slighty moro than right-angled, shout 
one-fourth as long as the distance from the middle to the eyes: 
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transversely and briefis striated, finely pametured, with fine tes- 
tazeoıs dots; pronotum with same color ornamentation and saulp- 
fure as the vertex, produced slightly more than a right angle in 
front, posterior side somewhat concave, markings on conter and 
posterior sido darker than rest, median line absent; face, fore- 
head center semihyaline, brown, rugose; clypeus, iora and пола 
minute, similar to M. otanesi, but relatively sienderer and longer, 
especially the ovipositer, 

BASILAN (уре). XIxpANao, Zambosnga iparatype, Baker 
асбап, U б. М. М.) 

Female, length, including tegmina, 45 millimeters; male, 
length, meuding termina, 4. 

Yellowish brown; pectus and legs of female brownish ochra- 
ecous, with brown tinge on venter and pygofer; those of male 
greenish ochraceous; tegmina similar to those of Af. basilare, 
but the markings finer, the colors similar to Af. basilana, but sino 
and general conformations similar to those of M. oranesi. 

Vertex very short, about one-fourth as long as the distance 
from the center to the ese, greatly produced in front, slightly 
more than right-angled; anterior side of pronolum greatly pro- 
dueed, median line absent, oblique strlation and punctures fine 
amd concolorous, about two-thirds as long as broad, anterior 
angle concave; scutellam slightly lighter, posterior angle im- 
Pressed before apes. 

Luzon, Laguna Province, Mount Maguiting (type and pata- 
types, Baker collection, U. 8. N. M). 

MACROPES DAPITANA өк. тө. 

Female, length, including tegmina, 5.5 millimeters, 

Vertex short, longer at the side noar the eye, middle portion 
a mere line, olive-brown, regularly punctured; pronotum roundly 
produced, less than right-anglcd, about twice as broad as the 
length, coarsely and regularly punctured; posterior side roundly 
and gradually concave, seutellam orange-beown, equilaterally 
triangular, regularly and Onely punetured; face roundly temid, 
olive-browa; pocius blacks legs and venter brown; last aldom- 
inal segment trisinuate: teaming olivecbrown, venation orange- 
brownish. 

MINDANAO, Zamboange Province, Dapitan (type aru para- 
types, Baker collection, U. S. N. ML). 
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масногыв BAVAORSSIG өө. төл. 

Female, length, ineluding tegmina, about £ millimeters. 

Siymllar in size and shape to M. mindanaoensis, Vertex arg 
pronotum greenish ockrucenns, fine strintion and punctures con- 
colorous, median line indistinot; sentellum yellowish ochraceous 
with fine brown punctures all over, apical angle with shallow 
and short impressed suture; tegmina hyaline, sordid brown with 
profuse brown to fuscous spots; face greenish ochraceous, slightly 
tumid and finely stippled; pectus, legs, and venter brownish 
ochraceous with hrown mariings. 

MINDANAO, Davo Provinee, Davao (type) ; Lanao Province, 
Nigan (paratype, Baker collection, U, S, К. M. 


Genus IDIOCERUS Levis 


Idiocerus Lewis, Trans. Fit. Зоо. Lord. Y (1890) 47, 
Tdiorcopts BAKES, Philip. Journ, Sel. $ D 10 (1916) 308, 


Туре, I. adusius Н. S., a Palearctic species. 

‘Tho hend is bread and very short, the verlex merging into the front. 
The eyes prominent, the elytra long, атыу narrowing toward te Sp, 
e обу appearing wedge-shaped and the nervaras are strong, often beng 
set with tnbercles or sanie alternstets. The male antenna are рият 
in having swollen деко portions near the tips of the зоо Озвокн and 
Ем, Proc. Davenport Acad. Nat. Sei. 7 (180%) 124. 

According to Osborn, "the larvae differ from other tree 
inhabiting forms in kaving broug heads and thorax aud long. 
slender cylindrical abdomon.” "hoy are found most cbundant 
and in swarms during the dry weather from February to Apri 

Baker % made Idiocerus clypoatis Lethierry the type of 2 new 
genas Idioseopus and included therein two new species, polawa- 
mensis and tagaticus, because, he states, the head is larger, nar- 
rower, and longer as seen from above, He says that it is alee 
tinctly tonger at the middle than at the eyes, that it is long in 
proportion to width between eyes, and that the first apical and 
first subapienl cells are confluent. The generic characteristics 
‘of this species seem to tally exactly with those of Idioreras, as 
given by Distant from Osbern and Ball 

Tdiocerus eluncata LEFWENAN, Journ. As. Soe Bengel 5t (1559) 262: 
ATHINGOX, Ind. Mus, Notes 4 (190 18%, Distan7, Fauna Brit. 
In. Ньуш®. # (1908) 197. 


Ohio Biel, Sur. з (1928) 200. 
> Philip, Jown, Set $ D 10 (911) 917-345, 
Pree. Davenport. Acad. Not. Sei. 7 (1848) 124 
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Kigterus wigrichypratus MELICHAR, Hem. Pona Ceylon (1903) 148, 
PE 5, fae 1s Pe 

Jálescajun shyventia адн, Baken Philin. Joum. Sei $ D 10 
916) 389-390 


Fenale—Length, including tegmina, 4 millimeters, 

Head, viewed from above, large, broad, and short, the eye 
excecding the pronotum, the vertex heing only one-half as long 
as broad from the middle to the eye; apical cells fonr; anteapical 
three: togmina wedge-shaped, longer than the abdomen, being 
nexrowed and folded behind, the exact characteristics for the 
genus. Distant, however, in describing it, did not state that it 
is the male that lacks the two spots on the anterior margin 
of head, а sexual characteristic. Neither did he mention the 
fret that it in the male that has the immaculate face, and that 
the female has two small spots on the frons between the eves, 
another sexual differentiation. 

Distant ^ stated that the clypeus is dlavescent with a central 
longitudinal black facia; this feature is also absent. All of 
moy specimens, male and female, kave a uniform clypeus, The 
two spots on the apex of the vertex and the two on ihe frons 
are absent in the male. 

“Habitat: Bengal, Calcutta, Pusa, Madras, Ceylon, Peradiniya, 
Colombo.” (Distant.) 

Luzon, Laguna Province, Los Baños (Baker). Mesparao, 
Occidental Misamie Province, Oroquieta (Merino), on mango. 
Baker telieves that this species ogeurring in swarms is as Ìn- 
{urious to the mango plant as C. nivensparen. 


Genus IDIOCERINUS Baker 
aiecortaus Ван, Phil 


Typo, 1. melichari Baker, 

‘This genus was erected by Baker " оп the form of the frons 
which, according to him, is different from any other Philippine 
iciocerine insect. The clypeus is shorter compared to its width 
than in the other nearly related groups. Perhaps also the 
absence of the upper cubital branch of the wing veins and the 
reduction in siza of the second apical cell are unique. Other 
shatacteristies are typical of Hdiocerus. 


Toorn. Bel Doo (1910) 241, 


Tons Brit Ind. Bhynch. а (1993) 181. 
“Philip. Journ. Sai. 19 (1915) 24t 
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Female, length, including tegmina, 4.5 millimeters, 

Vortex virescent with ollvaceous area on the median оссиру- 
ing two-thirds of the apex ; frons and clypeus orange, cheeks and 
ors ochraceous, elvpeus short and wide; pronctum with elightly 
more than two-thirds of the posterior area testaceous amd the 
anterior third virescent, transversely more than twiee as long 
аз the vertex; anterior margin rounded, posterior broadly trun 
este; ecutellam equitateral, longer than the pronotum, tasiaceous; 
body beneath and legs ochraceous last ventral segment truncate; 
tegmina long, apical cells four, the seeond outer reduced, upper 
cubital branch ineonspicnous with distinet appendix, claval area 
olive-green, the rest brown, venation fuseow, a longitudinal fus- 
cous fascia from humeral angle to apical margin, a fuscors pateh 
at margin within the first and second apical calls, 

Luzon, Laguna Province, Los Baños (type in my collection). 

Tam naming this species ja honor of the late Prof. Chartes 
Fuller Baker, under whom I did my firat field work in ento- 
mology. 


Genus BYTHOSCOPUS Germar 

Prihesconus Gramar, Sb. Ker, Ent, 3 OS) 180; Laws, Trans 
Ent Sos. Lond 1 (1826) 48, Pienen Verh, Zool. Bri Cor Wien 16 
(1858) 450-426; Rev. Mag. Zool, (9) 3 (1825) 289. Кк. 
Ent 34 (1900) 040; Бх Sta. Hav, Sugar Planters! As, Bull 
Y (000) 348; » (002) 31; Растет, Pama Bei Ind. Жууш. d 
(1008) 190; Vs Duzee, Ошла Nat, 26 0912) GD. 

Bstrachomorpia Lewis, Frana. nt. See. Lord. Y (1886) 51; West- 
кооз, Tatr- Mad. Олан, Inoccin 2 бушр, (1840) JIT: RUMGAIY, 

за (2901) 219 (ames (онаи type) 

Moeropsis Amvor out Sup, Hom. (1848) 685; Кшт, Verh 
Zool-Bat. Gen. Wien 18 (1688) 448; STAL Hem. Afr, 4 (1300) 
126: Kmscumar, Ciend. 5 Wieshd. (1908) 16) Жашта Ciad. 
(180) ИЗ: Formes, Ісай, d'or, 1 (1475) 101; Naver, Tabelen 
(авыр 26; monrauns, Trans. Ent, Soc, Lnd. (1886) 104; Asüaeao. 
Ene Am. в Qus) 1205 VAN DURER, Eob Am, 6 QA) Mol 
Trans. Am. Ent Soc, 21 (1894) 250; Вил, Payche 9 (1900) 128: 
Osmasin, Verz Palae. Hom. 2 (1300) 67; Кат. Palae. Hem. (1012) 
301i Daloro, Tena. St, Dd. Ent. Bal. 17 (1030) 3. 

Stragania Stil, Pia Jas, Kem. 2 (1882) 40; Рота, Biol, Contr 
Am. Hom. 2 (1903) 306. 

Pachyupnis Unto, Bull, U. B. Geol Sure, 3 (1877) 496 уро (atus 
Uhter) ; Asınman, Ent. Am. 5 (1089) 165, 

Gargaropsis Towsee, Bid. Conte. Am, Hom. 2 (1806) 167, 


Type, B. lanio Linneus. 
Distribution: Universal, 
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General appearance broad and robust, head short and bluntly 
rounded, face broad end short; frons greatly raised from cheeks: 
pronotum slightly wider than long, coarsely transversely striated, 
anterior margin rounded, posterior margin slightly concave, al. 
most truncate; posterolateral: oblique, slightly rounded at cor- 
mers; tegmina moderately long and tapering towards the end, 
the tip narrow and rounded: venation reticulated or longitedin- 
ally punctured, 

Distribution: Bengal, Calcutta, Ceylon, Tenassarim, 
FYTHOSCOPUS CHLOROPTANTS маъа. 

Bythoscopus chieraphene LETS (Fechyopais), Bull. Soe. ool, Ет, 
(1812) 208: NPLICnAS, Hom. Pauna Ceylon (1801) 168; DIETAN 
Fauna Brit. Ind, Rhynch, 4 (1908) 181, б. 124; Metremas, Notes 
Leys, Mus. 35 (1114) 121; Озак, Рай: Ent, Pub ? (1994) 241. 

Male, length, about 45 millimeters; female, length, about 5. 

Vertex, pronotum, and sculellum light green to stramineous, 
tegmina greenish schraccoms with piceous spots at end of clan 
Yos, face yellowish ochraceous lo stramineous, body benenth and 
legs greenish ochraceous, Vertex narrow and breed, its length 
about one-sixth the distance between the eyes. Vertex with the 
eyes narrower than the pronetunt; pronotum slightly broader 
than long, transversely striated, anterior margin rounded, роз. 
terior margin almost truncete; seutellum subtriangalar, elightly 
narrower than broad, apical angle impressed with transverse 
Jine and seperated by an arcuate impressed line, the rest finely 
punctured; eyes brick red; aseli nearer to the eyes than to 
wach other, face broad and short, surrounded by short stri; 
venation longitudinally punctured. 

This species is here reported from the Philippines for the 
frst time 

LUZON, Laguna Province, Los Baños, Mount Вапаһде: Bataan 
Trovince, Mount Limay. MINDANAO. PALAWAN 


Cenas CHUNKA Distant 
Faupa Brie. In), лум. а (2908) 143; Rater, 
$ D m qom) stra 

Туре, C. puneticoata Walker, 

Distribution: Oriental and Malayan Regions. 

Nertes wes sheet and brong, with eves dletinetly Wouter than pro- 
ptm; face narrowed between eyes, the ocelli wbout ax naar to onc othar 
Maat? iow and placed а little below middle cf eyen, which are ohliqeeh 
Hong And лане and oxtond al the Interni nivis ef the Prom 

Prometiim tice aa Long as verter, the posterior mangin кемге ишш, 


тута Pastas 
Pii, Jou 
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mutelum vers long and bron longer than pronotum and vertex together, 
Honsersdy pressed before apical атта whieh is moderately rated, the 
apical margin brendly subacate, ho mulesatel; enter, Co posterior 
biz thickly spinufese, termina with the clavas posteriorly brondoned te 
miälle and then angularly narrawed Lo the eleva] apex, apical areas Ur, 
the upper or posterstal aren short and moderately oroad; Wings amplo 
Deom lo che 
Chuma miveosparen Толтивану, Journ. As. Бос. Dengel 58 (1889) 
250; ATKINSON, Ind, Bus, Notes 1 (1889) 6; No, 4 (2801) d 
Pl 10, fr. O; Journ. Аз, Boe. Bengal 72 ph 11 (ЗУ Ti BAKER 
Philip. Јошт, Sei. i D 16 (1915) 218; 224.226. 
déiocerts Besaiis Меценат, Hom, Fauna Ceylon (1903) 147 
Jétocera чсрярагтит DISTANT, Fauna Brit. Inl. Rhyich 4 (1508) 
185, ба, 121 

Female, lenzth, including tegmina, 425 millimstors, 

Vertex ochraceous with large discal fuscous or olivaceus 
spets; front, elypeus, lora, and rostrum brown, cheeks ochra- 
cecus, осеШ fuscous, located just above the suture of the rounded 
frons, the distance beiween (hem twice the distance between 
rell and eyes; eyes olívaerous; pronotum transverse, about 
three times as long as length of vertex, rounded anteriorly, the 
lateral margin oblique and the posterior broadly sinuate, with 
olivaczous marking posteriorly, anterior margin lighter; scutel- 
Juri equilateral, bronzy olive, as long as the pronotum, posterior 
angles light ochraceous, almost white, three spots of similar color 
above this: tegmina darker bronzy olive, white transversal band 
from humeral angle to the posterior angle of scutellum, white 
marking at tha posterior tip of the scutellum, and at posterior 
extremity of costal area; white marking of costal area preceded 
hy fuscovs; venation and posterior margin fuscoas. 

Mabitat: Saharanpur, Caleıtts, Madras Bombay Province, шарит, 
Ceylon, Peradennya, Patties, Dierant; Jes, ei 


Baker reported this insect from the Philippines and other 
Malayan countries, where it atíacks mango flowers in swarms. 
He disagrees, however, with the description and the illastration 
of Distant, and places the Philippine species under the ponus 
Chunra. Of Uris species he deserived three new varieties; 
namely, Chunra wiveosparsa Loth. var. phitippmensit, var. pala. 
wengis, ond vor. fagunensin. 

‘The species described above from Oroquieta, Mindanao, tallies 
somewhat with the synopsis for var, nelawensis Raker. The 


© Philip. Jona. Sol. $ D 19 (1010) seage 
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frontoclypeal sutare as shown in Distant's figure is not quite 
visible, moreover the marking оп the scutellum is different ror 
that of Dimant*! Baker, however, was aprarently in error in 
the discussion of this species. His citation referred to Idiocerus 
niveospurss Lethierry, but his discussion was about the genus 
Chunra Distant, Tho Philippine species, however, із a Chunya 
and not an Idiocerus. 

"This species Is associated in the Philippines with HHocerus 
elypoatis Lothierry, which is destructive to mango trees, sucking 
the juices of the young shoots and the flowers, and causing the 
latter to wither and fall. Trees severely attacked produce few 
or no fruits. Mango growers in the Philippines smudge their 
trees daily long before Inflorescence, some during the months of 
March and April, Spraying with soap solution or with nicotine 
sulphate just before the mango fower opens has been successful. 

These two leaf hoppers are the most pernicious mango pests 
the Philippines. 


TETTIGONIELLINA 

This subfamily is easily recognized by the presence of the 
ocelli on the disk of the vertex, the large and prominent convex 
face, with long nartow checks, and the rounded or obtese edge 
of the head. 

Distant synopsis includes eleven genera. Two other genera 
were described under this subfamily, making thirteen genera in 
al. I have added Mazifingte by Baker" I have foltowed, i 
the main, the great wark of Distant. The following is a tenta- 
tive key to the genera considered in this paper: 


Key to the Pillinpinr menors of the sobfencily Tettiganiettiz. 


э. Face neither centzelly carimato nor foveate, 

do. Lateral mavgine of vortex ar the ental matgin of the eyes 

297 Vertex not foxnate ecce es Citadel Latreille 
^ Face globosa; two carmatlons united posteriorly an basul arcu. 
M. оною margine of verles at the sentral margin abe the ay 


Vortex ашп or consti. маконда Baker. 
57. Literal margins of vertex at the central margin of the oyes 
© Vers with n fine central longitudinal carination ава un sblique 


urination on coch side of unterier acen... Milena Distant, 
Genus CICADELLA Latreille 


Giezdeita Талки, in Cuvier, Regna Aninal 2 (1817) 406: Кайл, 
Gan. Kot, за (1901) 240; Van Duzee, Check List Hem, 1016) 66, 


“Fauna Brit. Tad. Rhynch. 4 (1908) 103-106. 
“Philip, Journ. Sei 24 (1924) 61-70. 


as Merino: Philippine Cicadallida: 381 


emeizs $ (1740) 160 (preLinnean) ; GerrRos, 
dne 1 (1762) 209, som. реет, 

Ssst, Ent, (1715) 68% (mme cited im errot); Gir 
сава viridis LISAS, Syst. Nat, 1 (150) 08, 
Abtyesphahun Conte, Brit. Ent. t (1890) 18%. 
Tratisomicila Лас, co, Jahrb, 19 (2503) 718, nam. гон. DISTANT, 
Fanna Brit. Ind. Rhyneh. 4 (1908) 201 


Туре, C. iridis Linneus, a Palearctic species, 


Vertex anteriorly consexty or sulangularly produced, the lateral margins 
in а line with the inner margins of the eyes; face modorately globe, 
neither carinaso pos forente, moderately elongate, lateral areas transcoreey 
пме; pronccum longer tam vertes, the anterior martin more or los 
convex, posterior margin truncate; seuiellum somewhat small, teansrerssly 
pressed before the apical arca; togmira inger tan чото, арка! 
Areas five: posterior tibia lengt srimuiose. DISTENT. los сй. 


imena in this collection are dark chocolate- 
eous head and upper third of pronotum; 
eye pitch black, apex of tegmina dark sopper brown; the frons 
somewhat triangular, ahout as long as broad betwen eyes, Jertu- 
girous with the middie depressed and slightly streaked with light 
brown, laterally slightly striated; divinion of clypeus hardy 
visible, gems and lora light oehracenus; pectus opheacaous, legs 
ferruginous, two anterior pairs of tibia and tarsal joints fis- 
cous; venter orange with black band on the anterior halves of 
every segment; the last ventral segment ochraceous. There is 
$ gradation of color from chocolate to dark brown among the 
specimens in my collection. 


Mate, length, about 15 millimeters; female, length, about М. 

Formuinos Sonde, linea pu, try Benen; Fed convex i trotz 
уйл on sith a tawny clay ls те Mido Heron Lo 
win wack тетти stripe mear she hind Мей, and mehr mere 
Indie in the ik, bindings Cope Wasi, Dar Ham IT И) 
p 

Luzon, Bical Province, Novaliches: Тақты Province, Los 
Baños. 

‘According to Distant? this species is synonymous with C. 
Jerrasinea. However, China in ome of his determinations i 
the Baker collection labeled this species as distinct from С. ferni 
po 


"Fauna Erit Ind. Rhynch. 4 (3008) 240.208, 
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Tetrigonicila jersugiaca Капас (Cicada), Ent, Syst 4 (1094) 32; 
Syst Ryne, (1800) (2; Orar (fettizonco), Mag. Ent, 9 (1621) 
63; Sıoxoner, Ann. See. Ent. Fr. (1859) 616, yl, 22, fg 5; Walarn 
List Hem. Suppl, (1888) 218; ATAINSON, Jorn As. Soc. Bengal 
эз gasas) эл. 

Tettivenin amicale Waren List Hor 3 (1851) mac. 

Tettigonia casis Wares, List Hom. 3 (1851) 799. 

Tettigonia adita WALXTA, List Eom. 3 (1951) 737. 

Tettigenia genios Wausen, List Hom. 9 (1851) ТТ; Matter, Dom 
Fura Ceylon (1903) 165, 

Tettigemúa obectra WALKER, List Hom, 3 (1861) 738. 

Tettigenie ауен Warm, List Пеш. 3 (1881) 198, 

Tettigonia reducte NAVEM, List Hom. а (1851) T) 

Tettigonia imvacdaia Warken, Vist Hom, 3 (1851) 0. 


Male, length, including tegmina, about 13 millimeters, 

‘The last ventral segment of the female is deeply sinuate at the 
middle and roundly angled st the extremities of the Jatera] side. 
‘That of the male із almost truncate, with the anal plates acutely 
triangular. It almost entirely covers the pygofer. OF the di 
Ainguishing characteristics of this species the yellow abdomen 
with а semieireular black spot at the buse of both latera! sides 
of cach segment is unique, 

Habitat: India, Burma, Malay Peninsula, Java, Sumatra, Bor- 
neo, Philippines, China, and Japan, 

Luzon, Manila 


Tettigonia байға Sickener, Ann, Soc. Em. II 3 (1868) 192 and 
617 (Manila); STAL, Mem, Ins. Phäippinnrum 2 (1970) Tui; lar 
Senma, Zelts. Natur $7 12084) 620 (Siam) 

Teitigoniela onpulicm Signore, Ваю, Philip. low Set Do 
(2309) 188; 5 (1910) 60 (Pausan? 

Female, length, including tegraina, 13 reillimeters; male, length. 
including tegmina, 5. 

Reddish brown, stender, 1mear, head convex in front; face 
obtuse: frons and elypeus reddish browns gena and lora grayish 
brown; frons with reddish orange longitudinal bund on the een- 
ter, dimly laterally and perpendicularly striated; vertex suleatnd 
between eyes and coeli; eyes fuecous; tegmina long, fuscoas, 
brown at apes; body beneath peetus reddish brown in female 
and ochraczots in male; venter reddish brown, dorsally black; 
posterior wings black 

This species is similar to the two preceding species, but is 
ightly smaller and slenderer and lighter brown. The Inst ven- 
tzal segment of tre female is obtasely and somewhat roundly pro. 
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duced with a ridge al the center that is slightly lobed. The anal 
plates of Ше male are longer with a long filiform appendage 
about two-thirds as long as the rest of the plate slightly passing 
the prgofer; prgofer is more robust and profusely pilose. 

Ciesdella impudica has been found associated with С. tonga, 

Deseribed bs Signoret from a specimen collectod in Manila. 
Te is not known from anywhere else. 

Cicadalta philippine хаят, List Hom. Ins. 3 (1851) 740, 
Tettivonia рАййөрїта Savane, Ano. Sec Ext. MI 1 (1883) 122 and 
STA, pl 2 fix. З: Ska, бїз. Vot-Alead. Rink 27 (1870) Т. 

Female, length, including tegmina, 15 millimeters; males, 
length, including tegmixa, 14. 

Hezd, pronotum, and scutellum pitch black; vertex anteriorly 
rounded and bluntly produced, with a lateral marginal yellow 
fascia just before each eye, a median marginal fascia extending 
from she outer part of the vertex forward on to the front; ocellt 
amber yellow: eyes black, surrounded by a marrow ochraceous 
Jin»; frons tumid, about one and one-half times as long ss beosd, 
margined by black fescia uniting just above the clypeus; frons 
separated by a compressed black line, hardly discernible; gena. 
and Jora yellow; pronotum slightly transverse, slightly broader 
then long, basal side bluntly rounded, lateral side almost parallel, 
the marginal somowhat inwardly sinuate, the two luteral yellow 
merkings occupying almost two-thirds of area of the pronotum; 
seutetium and cquitateral triangle with large, median, basal 
yellow marking; tegmina eherry red to fuscous. In males the 
commissure region and the costal area margined with black 
bands. The females with yellow patches as on the basal claval 
and on the basal costal regions, surrounded by dark fustous 
areas, the rest of tegmina brown to cherry tod; venation fus- 
cous; body beneath, peetus, and legs ochraceous-brown ; abdomi- 
nal region above black; venter fuscous with ochraccoss terminal 
band оп each segment; last ventral segment in female acutely 
angled on the ateral edges, alightly more acute than in Cieadetia 
longa. Anal plates of the male similar to those ef C. longa, С. 
ferruginea, and C. impudiea, Female darker thay the male 
ventrally. 

The Baker collection from various parts of Mindanao com 
tains a female of the coloration of the male described with 
specimens collected in Ligan, Kolamkugan, and Butuan. Some 
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of the specimens from Butuan are still derker with Fighter areas 
on the middle extending down to the apices. This is true also 
of the specimens from Surigao, Some of these have the pronatal 
markings continuous, while those cf the vertex are indistinet. 

Minpawao, Zamboanga Province, Port Banga: Lanao Prov- 
ince, Mumungan (Osborn collection). 

Tettigonia ibidu Waen, List Mom. Taseds (1850) TET: Бісховл. 
‚Ann. Soe. Ent. France (3859) yl 21, бр. 3; Sri Hem. AD: 4 
(2300) 117; Div. Yet Akad. Forh, 27 (1870) 734; Kikao, Bator 
imdlogist 23 (1000) 294; Балам, AI. Somh Nat. Gas. 25 (1900) 
192; Albi. Motus, Ces. Halll 24 (1901) 31; Mezea, Hom. Fauna 
Ceylon (1001) 187, Wien Ent. Zeis, 24 (1903) 29: Кїшкаши, 
Esp. Sta, Haw. Sugar Planters Аке. Bull. 1 pt. 9 (1906) 215; 
Brznwaw, Notes Leyd. Mus. 28 (19011; 33 (1000) 52 (nee Walker) 

Tettigonia vcaritinca Sekt, Oy. Vet-Akai, Fürh. 27 (1870) таз 

Tettigoniclle spectra DISTANT, Кышта Brt Ind, Rhyneh. а (1068) 
312-212, ба. 187; MATSOMURA, тезек, Zurkerraht Formosa (1920) 
27; Diener, Tru Transvaal pl. 10 (910) 233, fip 4l (South 
Africa); Мнса, Notos Ley Mus. 36 (1918) 123 (uva)? 
Distant, Faona Brit. Ind. Riynch. 7 (1918) 2; Firrenzm, Proc. 
ла Emt, Meeting, Pisa (220) APT; Dama, патарина, 
Oost. Ind. (1919) 190; Frercasm, Proc, Sd Ent. Mecting, Psat 
(тешу 204. 

‘The four black spots on the vertex do not appear in Walker's 
description, 

Distant ^! gives a new name for spectra, and according to him 
the localities are the following: Caleuttn, E. Bengal, Pasa, Nepal, 
алараг, Uagpur, Surat, Bombay, Ceylon, Peradeniya, North 
Australia, ete, No mention is made of the Philippines, He 
quotes E. Б. Green about this insect, whe Says, “Makes itself a 
nuisance, swarming round lamps in the rooms at right," and 
N. Armandale, “Common at the edge of tanks, Te in able to 
walk.” Kirkaldy“ gives us additional records of Queensland, 
Gelabes, und the Philippines, where it is found on sugar cane and 
Тач grosses, and Stil of Madagascar and Wost and South 
Africa. 

In the Philippines this species ie very sommen, swarming 
around lamps during the early part of the rainy season. It has 
been collected from Luzon to Mindanao. 


Fauna Brit, Ind. Mhyeh, 4 (1998) 211. 
Bap. Sta Haw, Sugar Planters’ Asoc. Bull. 3 pt 9 (1100) 319, 
tv, VetcAlud. Pach 27 (1870) ты. 
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САЛА VBIEREADI. инша). 
Testigonteda uMwkeadt Distant, Rhynch. Matayana, Rec, Ind. Mus. 

11 IR. 1 (1308) 112-140: Bexen, Pilip. Joven. Sd. $ D o (1949 

ав. fig, 9. 7 

Female, length, about 11 millimeters. 

Greenish pale ochraceous with fuscous venation, Tibie and 
tarsi fusccus; vertex with two black spots on apicel margin; one 
Wack dot on sach lateral margin, and one median angulated spet 
connected with a ravrow black line to the base of the vertex; 
pronotum rounded in front and slightly concave, the lateral aides 
oblique, almast as long as broad, a longitudinal median black 
fascia attenuate on anterior third of pronotum; sentellum smalt 
with a longitudinal median fascia, enterlor third almost indiscet- 
nible; n black margin on each upper claval area bordering como 
missural Tine down to tin of clavus; face strongly tamid, with 
‚abroad flattened front, lateral sides striated, strite perpendicular 
to median parallel lines; tibie and tarsi fuscous, 

LUZON, Laguna Province, Mount Banahao: Mountain Province, 
Benguet Subprovinee, Mount Santo Tomas (d. Valdez; Osborn 
collection). 


Ciontetin diferentinli Haken, Phitip. Jomm. Sci, $ D 9 (1914) 40, 

Female, length, including tegmina, 7.5 millimotora. 

Head, pronotum, and scutellum yellowish green. Vertex ar 
teriorly convex, sordidly striated with light brown stria at apex; 
three black spots on disc, one on middle near base of vertex, and 
two on lateral margin near kasal angle of face; pronotum with 
a vomilanar dark green line on middle upper edge, and Ihres 
fairly large square green spots on middle part; tegmina with 
Pale fuscous veins; body beneath pale green with yellowish spots 
at places; legs pale ochraceous; lateral sides of last ventral seg- 
ment notched, clipped, with middle slightly indented at center, 

Luzon, Laguna Province, Los Baños, Mount Banahao: Rizal 
Province, Alabang (J. Valdez) : Mountain Province, Baguio (Ox 
barn collection) 

Cicadella Mpuzetiron Sekt, OW, Vet-Akad, Рат, 27 |1870) 732- 
p 

Female, length, including tegmina, about 8 millimeters. 

Ochraceous. Vertex rounded, as long as half the distance be- 
tween the сусау foveate between oyen and ocelli; with two black 


336 The Philippine Journel of Science 


spots оп apex af vertex equidistant from each other tc eyes and 
above ocelli; two parallel brown fascie running longitudinally 
rom aper down to clavas; frons broad and tumid, ochraceous, 
faintly striated with short perpendicular Ines, ono oblique brows 
marking on each lateral side: ocelli and eyes fuscous; face and 
Чурешк ochracesus; pronotum transverse, basal and lateral sides 
rounded and margins truneate, four broad brown bands running 
longitudinally; scutellum triangular, acutely Fointed at base, two 
central pronotal bands split on pronotum, dividing into four 
parallel longitudinal bande; elave ochraceous with hrewn mark- 
ings projected from head and notal regions, margined from clavat 
suture by a red fascia which is one-third as wide as clavus; 
tip of tegmina transparent fuscous, rest of tegmina red with 
Zuscous margin; wings fuscous, almost black; body and rotal 
znd abdominal dorsal region vonceloreus with wings; ventral nda 
and legs yellowish ochraceous: last ventral segment with trian- 
gular-Jobed sides and rounded contra] margin, 

Luzon, Laguna Province, Los Batos (S. S. Gonzalos), Mount 
Banahao. Mivoaxao, Surigao (Ostorn eottection). 


CICADELLA QUINQUENOTATA SUL 
Ciradella quiaquenotata Stix, Bi. VotAked, Fürb. 27 1810) T34 
Kalla teipunetifrone Banna, Philip, Journ. Sc. E D $ (1010) 52, 

Palawan, 
Length, including tegmina, about 9.25 millimeters. 
Uniformly yellowish green. Vertex somewhat anteriorly pro- 
duced, as long as wide between eyes, with discal black spots, 
bro аб apex, and two on margin in front of eyes; ocelli achra- 
ccouc-ambor; eyes funecus, with а distinst black spot on the 
Interal edre: face shout one and one-half times аз long as bread; 
frons swollen. and somewhat fiat on the middle, somewhat striate 
deteraily; elypeus swollen and clearly separated by а suture; 
checks and lora pate pink; prenotum hexagonal, almost as long 
an broad with a curved transverse groove at Anterior fourth, 
just beck of the area of pronotal surface distinctly transversely 
wrinkled; scutellum small, somewhat wider than long; tegmins 

Fale greer to hyaline with brown venation, 

one oF the specimens has а faint spot on each lateral apex 

of vertex, 

Luzon, Batasn Province, Mount Limay: Laguna Province. 


Mount а Los Baños. MINDANAO, Zamboanga (Osborn 
collection). 
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SICADELDA ALTICOLA w. v 

Length, about 8 millimeters, 

Greenish ferruginaus. Vertex romdly produced, as long as 
one-half the width between eyes, greenish brown with a round 
black marking on apical conter; one on each vertical edge, 
and two on the side below; ocelli equidistant from cach other 
and eyes; margin between eyes and apical center oceapied by 
deeply striated portions which are continuous on each side to 
margin of frons; trons tumid and fat, on the center marked 
with fuacous strie; center greenish brown; cheeks and clypeus 
greenish ochraceous: pronotum transverse, base slightly rounded, 
about one-half as long as broad, anterior half with irregular 
biack markings; scutellum triangular wich acutely pointed mare 
ginal angle, stightly broader than long, third marginal portion 
with horizontal fovea, and a longitudinal median sulcus dividing 
it into two parts, each portion with an apical Tosco dot and. 
a lateral broad fuscous stripe: termina lang with five spial 
and three anteapical cells, with distinct brown venation, apex 
distinctly margined. Body underneath greenish ochraceous: legs. 
light brown, 

Tatzon, Benguet Subprovines, Mount Santo Tomas, Haights 
Place, and Mount Patis: Nueva Vizeaya Province, Imugan (type, 
Osborn collection). 

Tettigonia sutarela STAL, fo, Vet-Alad, Fórh. $ (1858) 192 

Length to tip of tegmina, 5.5 millimeters, 

‘Vertex short, a little longer than one-half length of pronotum, 
with bluntly rounded apex, amber yellow, Uro black spots, one 
їп each angle equidistant botween the eye and the anterior por, 
tion, one en disc and two black spots surrounding the amber- 
cclored ocelli; frons amber yellow with an elongated black spot 
on upper portion, dise distinetly foveate and marked on the sides 
by yellow striæ, lora and gena ochraceous; pronotum light yellow 
with two oblique linos from basal inner third to posterior base, 
forming an obtuse angle; scutellum amber orange, a transverse 
Jine on the middie, with two broken parallel black Iines laterally, 
the continuation of pronotal lines on edges of tegmina forming 
the commissural lines; legmira hyaline, with milky white vena 
tion, the borders of which are black and fuscous. Body under. 
neath and less pale yellow: last ventral segment truncate in 
male, slightly convex in female, 
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Luzox, Laguna Province, Paste, Los Daños, and Гапхй, Ne- 
eros, Occidental Negros Prevince, Dumaguete. MINDANAO, 
Zamboanga. 

Known host Acalypha sp., evidently widely distributed in the 
Philippines. 

CICADELLA MORIFASCIATA ap- or. 

Male, length, including tegmina, 5.5 millimeters. 

This species has morphological characteristics similar to those 
of C. sxturelte Stal, of about the same size and general appear- 
ance, The marking of thls species is mare accentusted. There 
Are more spots and roarkings on the vertex. The nolal markings 
ате consolidated into a semicircle, in contradistinetion to those 
of С. suurella, which are oblique, meeting at an angle, In males 
frons and clypeus entirely black, in some there is а black fascie 
оп the middle of the frons and on the lateral margins of the 
frons and checks; fasciso of frone connectod by transverso stris: 
sentellum with 2 longitudinal black marking near each lateral 
angle and confluent with the commissural black lines terminating 
us the tip of tegmina. Entire lateral margins of tegmina 
bordered hy a black marking. Thoracic and abdominal selerites 
marked pertially with black ut the middle, with the oxcoption 
of the genital plates, which are ochraceous, The vertex is 
rounded, cbont one-third as long as the distance between the 
eyes; pronotum transverse, slightly wider than long, basal margin. 
rounded, the Interal sides oblique, and posterior almost truncate; 
scutellum triangular, posterior half separated by an impressed 
lino; body hencath the wings black; legs stramineous. 

‘This species is abundant on cotton in the Philippines. 

Luzon, Mountain Provines, Mount Santo Tomas (type), Bal- 
balan and Baguio (paratype, Osburn collection) 


Genus MILEEWA Distant 


Miteewa DISTANT, Fauna Brit, Ind, RUmeh 4 (1908) 208; BAER, 
Philip. Journ. Sel, $ D 9 (9H) 415, 

Туре, М, margherite Distant. 

According to Disiant ** this genus is Küown only from Assam. 
Baker ? described а new species and u new variety of this spe- 
ies from Mount Maquiling, Luzon, and named the species М. 
Inzonien, 


таипа Brit. Ind. Rhynch. & (1008) 258. 
Philp, Journ, Be, $ D 9 (1914) 415-46, 


a Merino: Philippine Ciccdeltidar 339 


Miteowe шаваш Banen, Philip. Гоша, За, $ T е (1916) 415-016, 

Vestes, prenotum and asutollum oveagivons, the front marrin of vertex 
and all blew very pale yellowish, the tegmina washed with 6 shining 
Tervuginoss, A large rectengular spot im middle of vertex, 2 шї 
Speta near banal margie of promoter, e varying and dino mean 
arca cn posterior helf ef pronotum, Зета! angles of arutelam breui, 

Taryow longitudinal band om clavas within commissural margin ard mu. 
eachiog Up of satus, а кшт band on corum hordering laval 
Future and parring into innor apical cell and a band rom baro al topi 
Passing te apex of Test antenpkal cell blaski arca ef apical cas imoiy 
renslocert. Length £ 43, 9 415 mm. 

‘Length of fa two and onv-foasth times width between eyes, basal 
spes] suture distros, the whole surface faintly shwercened: from: ard 
уреза strongly convex, the former slightly Aattene on din alove, Length 
fof vertex abst three-fourths of width between eyes, surface amothy 

осо messi; on lina of americe murga af Өде, somewhat nearer 
to eyes than ta each other, Pronotum smooth, the plesral carina very 
fine but complete, Seat wider then leat, a fne impressed transverie 
Tine at middle. Tegmina nprave prossmnd of apical ells but not oN o 
cesus and not at all punctate. If viewed squszely the hind margin of Int 
ventral segment appears to be slighty incurved and with n medien projes- 
Мол, {ле 2nd anges online; 3] Viewed at a Sighs anglo tho hind markn 
anptara ta be deeply emerpinaio. Barna, lae sit 

My spoeimens wore all collected noar Los Baños, at the foot 
of Mount Maquiling, The color of the vortex, pronotum, ard 
scutellum is orange and not ferruginous; the tegmina is of the 
same color, except the clavus which is greenish yellow: the 
veli are equidistant from eaeh other and from the eyes: and 
the scutellum ls equilateral. The rest of the characters conform, 
to Haker'e description of the insect, In the Osborn collation 
there is a specimen collected at Subaar, Mindoro. and another 
ecllected at Haight’s Place, northern Luzon. The haller speci- 
men is pale, slightly larger than the rest, and the pronotal 
markings are quite indiscernible. 


беля MAKILINGIA Baker 


Maditingia Bats, Philip. Journ Sd. $ D 9 (1914) 409-410; 24 
12924) 61-58 
Type, М. nigra Baker. 
This genus was erected by Baker " for a group of small Tetti- 
gonielJina: colered principally black and red, rarely whitish, eol- 
Tested on Mount Maguiling and Mount anahao, which later on 


tom, cit 410-411 


